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PREFACE 
This report is a product the Virginia Coastal Resources Management 
(CRM) Program. Along with other coastal states, Virginia is preparing a 
mangement program for coastal land water resources and uses under grants 
from the Office of Coastal Zone Management (OCZM), National Oceanic and 
Atmospheric Administration, of the U.S. Department of Commerce. The 
Coastal Zone Management Act of 1972, as amended in 1976, enumerates the 
elements which coastal states and their political subdivisions must 
include in their program. This report commences the response of the 
Comm~nwealth of Virginia to the national concern expressed in Sec. 
305(B) (8) of the Act, that is, that states should develop a process for 
planning the location of energy facilities and for managing their 
effects on coastal resources. 
This report is a planning effort aimed at anticipating and planning 
for the implications of oil and gas drilling on the Atlantic Continental 
Shelf. Specifically, it is designed to provide technical information on 
pipeline siting and construction requirements as well as on the 
potential environmental impacts associated with pipelines. It is 
intended to assist state and local officials in making decisions about 
pipelines coming ashore in Virginia-whether to allow or not allow 
pipelines and, if they are to be allowed, to determine the coastal areas 
which would be most suitable as landfall sites. The report does not 
intent to promote or discourage pipelines but rather to identify and 
discuss the range of potential problems and opportunities associated 
with pipeline activities. In addition, this is a technical planning 
document and i t  does no t  a t tempt  t o  e s t a b l i s h  po l icy  f o r  t h e  
Commonwealth of V i rg in i a  wi th  r e spec t  t o  p ipe l ines  o r  any o t h e r  OCS 
a c t i v i t y .  
Every e f f o r t  has been made t o  use t he  most c u r r e n t  and accu ra t e  
resources  a v a i l a b l e  and t o  be o b j e c t i v e  a s  pos s ib l e  i n  presen t ing  t h e  
f a c t s  and conclusions of t h i s  r epo r t .  
A P P E N D I X  1 
P I P E L I N E  S I T I N G  CONSIDERATIONS I N  
COASTAL V I R G I N I A :  
INVENTORY MAPS 
PIPELINE SITING CONSIDERATIONS IN COASTAL VIRGINIA: 
INVENTORY MAPS 
Introduction 
The maps contained in this appendix depict the siting 
considerations which are present in the study area. These'maps have 
been compiled to fulfill Step 6 of the pipeline corridor siting process* 
which requires inventorying the industrial and coastal resource siting 
considerations discussed in Chapters 4 and 5 of this study. This 
inventory has been utilized in preparing composite maps which identify 
those siting considerations serving to constrain pipeline activities in 
coastal Virginia. 
The format used in presenting mapped information reflects certain 
objectives of the authors. First, the information needed to be mapped 
at a scale that would relatively accurately display the location of the 
siting considerations and still allow the standard report size (8 112 x 
11 inch) to be utilized in publication. Second, the authors believed 
that the information should be mapped in a manner in which readable 
photocopies could be made. To meet the first objective, the study area 
was divided and mapped in two sections. One map displays the southern 
half of the study area ("a" maps) and the other map illustrates the 
northern half ("b" maps). Hence, two maps are used in the inventory of 
each siting consideration 
* See volume 1 of this report (Chapter 2) ,  
M r .  C a r l  H.  Hobbs, 111, Department of Geolog ica l  Oceanography, 
V i r g i n i a .  
D r .  John V. Mer r ine r ,  Head, I c thyo logy  Department,  V i r g i n i a  
I n s t i t u t e  of Marine Science.  
M r .  W. A. Van Engel ,  Head, Department of Crus taceo logy ,  V i r g i n i a  
I n s t i t u t e  of Marine Science.  

SUBMARINE TOPOGRAPHY 
OF COASTAL VIRGINIA 
DEPTHS IN FEET 

OFFSHORE SEDIMENTS 
SHORELINE SEDIMENTS 
............. 
............. 
............. 
............. High Risk To Pipelines 
............. 
Low Risk To Pipelines 
SHORELINE SEDIMENTS 
............ 
............ 
............ f-I High Risk To Pipelines 
............ 
............ 
LOW Risk To Pipelines 
AREAS OF SIGNIFICANT 
SHORELINE EROSION 
Shoreline erosion greater than 3 feet per year 
---- Shoreline erosion greater than 3 feet per year 
SHORELINE FEATURES 
SHORELINE FEATURES 
- Bluffs 
- Dunes 
. . . . . . . Beaches 





BOTTOM DISRUPTIVE FISHING METHODS 
Hard Clams Harvested by Patent Tongs 
.................... 
.................... 
..................... 
..................... 
.................... 
.................. 
................... 
.................... [ Potential Soft Clam Dredge Area 
Oysters Harvested by Patent Tongs 
Blue Crab Winter Dredge Fishery 
17 .......... Surf Clam and Ocean Quahog Dredge Fishery 
BOTTOM DISRUPTIVE FISHING METHODS 
Blue Crab Winter Dredge Fishery 
. . . . . . . . . 
. . . . . . . . 
. . . . . . . . . 
. . . . . . . . 
. . . . . . . . . 
. . . . . . . . 
Surf Clam and Ocean Quahog Dredge Fishery 
. . . . . . . . . 
OYSTER GROUNDS 
= Public Grounds 
Private Grounds 
. .;. .. 
: :  -.-.' 
OYSTER GROUNDS 
Public Grounds 
Private Grounds 
.. . .. . 
60 
MAJOR OFFSHORE 
SPECIAL PURPOSE, 
AND RESTRICTED AREAS 
Prohibited Area X Wreck 
V T A  Surface Activity Restricted ...- Cable Area 
Bottom Activity Restricted - Major Channel 
Bridge Tunnel Area 
. - - - . . . Buoy Testing Area 
MAJOR OFFSHORE SPECIAL PURPOSE, DANGER AND RESTRICTED AREAS 
h I Prohibited Area X Wreck 1 I 
PARRAMORE ISLAND - Conservancy 
60 
SHIP S H O A L  ISLAND - Conservancy 
( / I  
Y R T L E  I S L A N D  - Conservancy 
ORT STORY - Federol 
CAMP PENDLETON - Federol 
ANDBRIDGE BEACH - Public Access &3 Privofe 
OCEANFRONT SHORELINE OWNERSHIP 
FALSE CAPE -S la te  
OCEANFRONT SHORELINE OWNERSHIP 
SSAWOMAN ISLAND - Private 
METOMKIN I S L A  
CEDAR ISLA  fe & Conservancy 
PARRAMORE ND - Conservancy 

MAJOR EELGRASS BEDS 
1-1 . .. . .. .. .... . .. . 
. .. . . 
Delineation of 1977 Eelgrass Beds 

OYSTER SETTING AREAS 
Heavy 
Moderate 
Light 
1 1 Seed Areas 

MAJOR SOFT, RANGIA and 
SURF CLAM AREAS 
...... Soft Clams (Commercial and Recreational) 
Rangia (Potententially Commercial) 
$<<A$. Surf Clams (Commercial) 

MAJOR SCALLOP, OCEAN QUAHOG 
and HARD CLAM AREAS 
[ Scallops (Commercial) and Ocean Quahog 
Hard Clams (Commercial and Recreational) 
............ 
............. 
............. 
............. 
............. Public Clam Grounds 
. . . . . . . . . 
....I........... Crab Pot Fishery (spring, summer, fall) 
. . . . . . . . 
Dredge Fishery (winter) 
BLUE CRAB DREDGE AND POT FISHERY 
.:.:.:.:.:.:.x. 
. . . . . . . . . Crab Pot Fishery (spring, summer,fall) 
Dredge Fishery (winter) 
SOFT AND PEELER BLUE CRAB 
FISHING GROUNDS 
Crab Pound Nets (Traps) 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . I ( . . . . . . . . . . . . . . . . . . Crab Pots, Trotlines, Dip Net and by Hand 
SOFT AND PEELER BLUE CRAB FISHING GROUNDS 
AREAS OF CRITICAL HABITAT 
FOR THE BLUE CRAB 
Sanctuary (Laws of Virginia Title 28.1-170) 
Spawning Grounds 
Nursery Grounds 
MAJOR FINFISH AREAS 
MAJOR FINFISH AREAS 
AREAS OF CRITICAL HABITAT FOR THE BLUE CRAB 
Sanctuary (Laws of Virginia Title 28.1-170) 
Spawning Grounds 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 1-1 ....... .. Nursery Grounds 
MAJOR FINFISH AREAS 
MAJOR FINFISH AREAS 


Major Heron Nesting Colonies 0 Major Gull Nesting Colonies 
. . . . . . . . . . . . Beach-Nesting Bird Colonies (Barrier Islands Only) 
(#l-highly sensitive thru #4 moderately sensitive 
to pipeline activity) 

APPENDIX 2 
ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES FOR 
PIPELINE ACTIVITIES IN COASTAL VIRGINIA 
Environmental Impacts and Mitigating Measures For 
Pipeline Activities in Coastal Virginia 
Introduction 
There are three general phases in the lifespan of a pipeline that 
transports petroleum products: construction, operation, obsolesence and 
abandonment. During the first phase, construction activities present 
the greatest potential for predictable environmental impact. Generally, 
these impacts can be foreseen and they can be anticipated and 
ameliorated to a certain degree by implementing practices intended to 
lessen environmental impacts (mitigating measures) during the pipeline 
planning process, during the actual construction, or after construction 
is completed. 
Pipeline operation, the second phase, can extend for the lifetime 
of oil production in the area or adjacent areas. This can be 25 years 
or more. Predictable impacts during operation are generally associated 
with the appearance of the site and restraints on future uses of the 
immediate area. Of all three phases, however, this phase generates the 
most concern about potential adverse impacts due to the unknown and thus 
unpredictable (though very low probability) consequences of long-term 
chronic pipeline leakage, or of a large scale (underground or submarine) 
pipeline rupture. The negative effects of hydrocarbons introducted into 
the environment can range from minimal and unnoticed to disastrous. A 
discussion of impacts resulting from leaks or ruptures is beyond the 
scope of this study, yet, due to their environmental significance, they 
have been generally discussed in the tables. The phases of obsolesence 
(post operation, no change to pipeline) and abandonment (permanently out 
of operation, removal of all above-ground projections) have been grouped 
together because the impacts of each are similar and are generally 
limited to future restrictions on or dangers to uses in the area (i.e. 
to fishing equipment) because of the presence of the pipeline It is 
possible however, that at some point in time sections of the buried 
pipeline may have to be uncovered for repair or modification. The 
activities associated with that situation would cause relatively the 
same impacts as construction; although probably on a much smaller scale 
depending on the length of line uncovered. 
A very small possibility also exists that, again at some point in 
the future, economics may dictate that it would be less expensive, all 
things considered, to remove and reuse a pipeline than to manufacture 
materials for a new one. Indeed, this has already been done on a very 
limited scale in some onshore areas of previous pipeli.ne-intensive 
activity. 
Aside from the direct impacts of pipelines, such as destruction of 
sedentary organisms in the path of the pipeline, and the indirect 
impacts which can spread over a much wider area, i.e. sedimentation and 
contaminant resuspension, there are local impacts to 1) air quality - 
from vehicle and equipment exhaust, welding fumes, dust and smoke from 
clearing activities, 2) water quality - as mentioned in the Wetlands 
tables and Nearshore Shallows table, plus the industrial and domestic 
wastes generated by construction and support vessels, and 3) local noise 
levels - from construction equipment and associated traffic, plus 
operation and maintenance noise and that from airborne inspection 
traffic. For each environmental parameter, such as air quality, there 
are 2 tables: 1 table specifies impacts, the second table discusses 
mitigating measures for those impacts. 
The tables contained in this appendix identify the possible range 
of impacts, and measures which may be implemented to mitigate specified 
impacts. As stated in Volume I, the information contained in the 
following tables should not be construed as policies of the 
Commonwealth. 
Table References 
In compiling the following tables, it was necessary to rely upon a 
wide variety of information sources, Experts in the fields of 
environmental conservation, geophysical and biological oceanography, as 
well as pipeline construction were contacted. In addition to the 
application of general pipeline impacts to coastal Virginia, it was 
necessary to review existing guidelines and mitigating measures, to 
modify them, and propose pipeline-specific practices for use in coastal 
Virginia, 
The references for specific table categories are listed below. In 
addition, several industrial representatives and scientific personnel 
made important contributions to all the tables by describing activities, 
predicting impacts and suggesting mitigating measures for each category. 
They are: 
Richard R. Hickman, Environmental Conservation Manager, 
Southeastern Division, Exxon Company, U.S.A. 
George A. Chilcote, Director, Engineering and Construction, 
Buckeye Pipe Line Company 
George G. Hughes, Technical Consultant to the Operations Vice- 
President, Exxon Pipeline Company 
Carl H. Hobbs, 111, Department of Geological Oceanography, 
Virginia Institute of Marine Science. 
Specific category references: 
Submarine Topography - Dr. Maurice P. Lynch, Assistant Director, 
Virginia Institute of Marine Science; Dr. John V. Merriner, Head, 
Icthyology Department, Virginia Institute of Marine Science. 
Nearshore Shallows - Dr. Donald P. Boesch, Department of Invertebrate 
Ecology, Virginia Institute of Marine Science; Mr. Dexter S. Haven, 
Head, Department of Applied Biology, Virginia Institute of Marine 
Science. 
Barrier Islands - Dr. Robert Byrne, Head, Department of Geological 
Oceanography, Virginia Institute of Marine Science. 
Sand Beaches - U.S. Department of the Interior, Bureau of Land 
Management (in) Proposed 1976 Outer Continental Shelf Oil and 
Gas Lease  S a l e  Of fshore  t h e  Mid-Atlantic S t a t e s .  O.C.S. S a l e  No. 
40. F i n a l  Environmental  Sta tement .  
Onshore Sand Dunes and B l u f f s  - ( C h i l c o t e ,  Hughes and Hobbs c i t e d  
---
above) 
Vegeta ted Wetlands - M r .  Kenneth A. Moore, M r .  Thomas Barnard,  Jr . ,  
and M r .  George M. Dawes, Department of Wetlands Research,  V i r g i n i a  
I n s t i t u t e  of Marine Science;  C o a s t a l  Wetlands of V i r g i n i a ,  I n t e r i m  
Report  No. 3 ,  "Guidel ines  f o r  A c t i v i t i e s  A f f e c t i n g  V i r g i n i a  
Wetlands " . 
Unvegetated Wetlands - M r .  Dexter S. Haven, Head, Department of 
Appl ied  Biology,  V i r g i n i a  I n s t i t u t e  of Marine Sc ience ;  D r .  Donald 
F. Boesch, Department of I n v e r t e b r a t e  Ecology, V i r g i n i a  I n s t i t u t e  
of Marine Science.  
F i n f i s h  - D r .  John V. Mer r ine r ,  Head, and Cla rence  E. R ichards ,  
I c t h y o l o g y  Department, V i r g i n i a  I n s t i t u t e  of I4arine Science;  D r .  
H e r b e r t  M. Aus t in ,  A s s i s t a n t  D i r e c t o r ,  D i v i s i o n  of F i s h e r i e s  
Sc ience  and S e r v i c e s ,  V i r g i n i a  I n s t i t u t e  of Marine Sc ience .  
Molluscs - Mr. Dexter S ,  Haven, Head, Department of Applied Biology, 
V i r g i n i a  I n s t i t u t e  of Marine Sc ience ,  
Crus taceans  - M r .  W. A. Van Engel ,  Head, Department of Crustaceology,  
V i r g i n i a  I n s t i t u t e  of Marine Sc ience .  
Marine and C o a s t a l  B i r d s  - D r .  M i t c h e l l  Byrd, P r o f e s s o r  of Biology,  
-
College of William and Mary. 
Wildlife (excluding birds), Air Quality, Water Quality, -- Local Noise 
Levels - U.S. Department of the Interior, Bureau of Land Management 
(in) Proposed 1976 Outer Continental Shelf Oil and Gas Lease Sale 
Offshore the Mid-Atlantic States. O.C.S. Sale No. 40. Final 
Environmental Statement. 
SUBMA RlNE TOPOGRAPHY 
Bottom Sampling - Removal of small cores or grabs at intervals-no No impact unless the 
circulation around the pipeline is removed, 
p i p e  may  cause then the effect would 
Trenching - Jetting will form rounded ditch by flowing relatively r e l a t i v e l y  sma l l  be roughly the same as 
loose material from under pipeline. Changes relatively flat bottom profile topographical changes i n  c o n s t r u c t i o n .  
to a ditch with rounded up spoil on each side. in the areas under and (Unlikely, unless for 
adjacent to the pipe. 
Trenchs will be filled in by sediments, or can be mechanically 
back-filled after pipeline is in place (burial). 
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IMPACT ON 
BARRIER ISLANDS I 
Grading - Short term clearing and leveling to allow trenching. Original 
contours to be restored. (within several weeks) 
Trenching - Dsgging - Machinery on right-of-way short term. Spoil 
along ditch until backfill operation. 
Hauling and Stringing Pipeline - I f  island is  wide, some traffic may be 
on or near right-of-way. Short term dust and exhaust problem possible. 
inlet formation is a potential impact which can be avoided by installing 
I energy absorbing structures and materials and stabilizing dunes with mats of new vegetation. 
(See construction impacts on those land forms which constitute barrier 
islands, i.e. beaches, dunes, wetlands, etc.) 
(See physical presence 
impacts on those land 
forms which constitute 
barrier islands, i.e. 
b e a c h e s ,  dunes,  
wetlands, etc.) 
Pollutes soil and water. 
May kill flora, fauna. 
Requires containment, 
c l e a n u p  a n d  
restoration. 
(See accidental leak 
impacts on those land 
forms which constitute 
barrier islands, i.e. 
b e a c h e s ,  dunes,  
wetlands, etc.) 
N o  impact unless 
pipeline is  removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
Valve Location - Possible location for block valve in pipeline. Would 
H 
Portion of valve would 
H show above ground or be in a small building. be above ground or 
I 
a could be in pit. Local 
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IMPACT ON 
I NEARSHORE SHALLOWS 
PHASE OF PIPELINE LIFESPAN 
Ditching and Laying - Deep ditch is necessary to  give the pipeline 10 
or more feet of coverage, ditch will be open until pipeline is laid. 
100% destruction of sedentary life in direct path of pipeline. 
The covering (and possible smothering) of plant and benthic animal 
life in areas adjacent to the ditch will be dependent upon amount and type 
of sediment (sand, fine silt, etc.) disturbed and current speed. 
Resuspension of any contaminants (heavy metals, pesticides from 
onshore runoff and industrial discharge, etc.) may contaminate biota in 
adjacent areas, possibly entering the food chain. 
H 
H 
I 
C.L 
There is  a possibility that eelgrass beds may be adversely affected by 
I- sedimentation associated with pipeline burial processes. 
OPEWATIW OBSOLESCENCE AND 
PHYSICAL PRESENCE I ACCIDENTAL LEAK ABANDONMENT 
Buried - no effect. Pollutes sediments and 
water. May kill flora 
and fauna (especially 
larval and juvenile 
f o r m s ) .  Requires 
containment, cleanup 
and restoration. 
No impact unless 
pipeline is removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
I f  seepage is beyond the 
depth o f  microbial 
degradation, it could 
c a u s e  r e c u r r i n g  
pollution, or become a 
source of chronic, low 
leve l  hydrocarbon 
introduction in the 
area. 
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SAND BEACHES 
PHASE OF PIPELINE LIFESPAN 
Ditching and Lay - Ditch to be opened to allow pipeline to be 
covered by about 10 feet of earth. Beach in immediate vicinity of 
construction would be temporarily closed to  recreation. Would be 
returned to original condition. 
Wil l  destroy all flora and fauna in a 30- to  50- ft. wide swath and in 
areas adjacent to path; construction machinery may damage sedentary life. 
If not restored, beach ridges may take several years to return to 
equilibrium, depending on storm intensities and related erosion. 
OBSOLESCENCE AND 
No impact. Pollutes soil and water. 
May kill flora and 
f a u n a .  Requ i res  
containment, cleanup 
and restoration. Oil on 
b e a c h  w o u l d  
t e m p o r a r i l y  l i m i t  
r e c r e a t i o n .  Local 
contamination subject 
t o  cleanup. Oil on 
beach which is buried 
by man or natural 
activity may not totally 
degrade if removed 
from zones of microbial 
activity. This oil could 
later seep t o  the 
surface, further limiting 
recreational use and 
affecting local life 
f o r m s .  C l e a n u p  
activit ies may also 
temporarily affect local 
vegetation and animal 
life. 
Oil contaminated sand 
would have to be 
removed and replaced 
with clean sand, which 
could take weeks to 
accomplish. This could 
have adverse effects on 
tourism if the break 
a n d  s u b s e q u e n t  
clean-up occurs during 
the tourist season, or if 
adverse publicity results 
i n  decreased tourist 
activity. 
No impact unless the 
pipeline is removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
SAND BEACHES 
1. The pipeline route should be designed 1. The zone of construction should be 1. Beach ridges may take several years to 
t o  ref lect the opin ion that, confined to as narrow an area as return to equilibrium (depending on 
environmentally, sand beaches are the possible, and specific routes for storm intensities), therefore they 
preferred landfall sites. In the lower vehicular traffic should be designated should be rebuilt with original material 
swash zone return of the shoreline to and vigorously adhered to. as soon as possible. 
physical equilibrium will take only a 
few tidal cycles. 2. To avoid future inlet formation, 
energy absorbing or dissipating 
2. Studies of historic shoreline erosion structures (type to be determined on a 
should be undertaken, and burial case-by-case basis) should be installed 
depths planned to prevent pipeline to protect the pipeline coverage from 
exposition for i t s  anticipated lifetime. current and wave action. 
The recurrence probability of extreme 
(storm) phenomena should be 3. Inspections should be periodically 
included in the study. Design criteria undertaken to insure that erosion 
should include suitable "over design" control measures are not detrimentally 
or margin of safety. affecting coastal sand sharing systems. 
4. lnspections should be periodically 
undertaken to insure that the erosion 
control measures are s t i l l  effective and 
the pipeline is in no foreseeable 
5. Traffic routes and any upland beach 
areas disturbed by construction should 
be restored and revegetated as soon as 
IMPACT ON 
ONSHORE DUNES 
ABANDONMENT 
Grading - Short term leveling to trough elevation to allow trenching 
(original contours to be restored before revegetation.) 
Hauling and Stringing Pipeline, Welding and Laying (including 
Backfill and Cleanup) - Short term traffic problems such as dust, exhaust, 
Trenching - Traffic and machinery on right-of-way short term, spoil local vegetation and 
along ditch until after lay. Large scale stabilization of dunes is difficult, 
but when the disturbance i s  confined to a relatively small area, extensive 
use of snow fence, jute netting, etc. becomes feasible and successful Oil contaminated soil 
revegetation is more likely. The dune line may take several years to recover must be removed and 
if not rebuilt. replaced with "clean" 
soil. This process could 
take weeks and may 
not be totally effective 
if the oil seeps into 
If seepage is  beyond the 
depth o f  microbial 
degradation, it could 
c a u s e  r e c u r r i n g  
pollution, or become a 
source of chronic, low 
leve l  hydrocarbon 
introduction in the 
MEASURES TO BE TAKEN TO LESSEN THE ERJVlWONMEBVTAL IMPACT OF PIPELINES ON 
1. Routes through a dune line should be 1. Dunes are, to some degree, stabilized 1. A dune line may take up to several 
planned to go across preexisting by very fragile plant communities, years to recover if not rebuilt, 
troughs, inasfar as prediction of dune therefore construction activities therefore, the trench should be 
migration will allow. should be confined to as narrow an backfilled with original material and 
area as possible. the area restored to original contour as 
2. Burial depths should be planned so as soon as possible. 
to prevent subsequent dune migration 2. Specific routes for vehicular traffic 
from uncovering the pipeline based on should be designated and vigorously 2. Routes for traffic should also be 
historic records of lowest trough adhered to. restored and revegetated as soon as 
depth, lowest anticipated trough depth 
and added "safety margin". 3. Large scale grading of dunes should be 
avoided if a t  all possible. 3. Periodic inspection trips should be 
u n d e r t a k e n  t o  assure that  
restabilization efforts of the trench 
and traffic areas have not been 
affected by wind and storm oriented 
I VEGETATED WETLANDS I 
PHASE OF PIPELINE LIFESPAN 
CONSTRUCTION 
Ditching and Laying - Damage to, destruction or removal of 
vegetation from area of ditch. Damage to or destruction of limited or 
non-mobile animal life in ditch area by actual construction or vehicle 
movement. 
Natural tidal drainage patterns may be changed or blocked entirely with 
effects on adjacent marsh areas ranging from negligible to severe.. 
Impacts may include increased local turbidity, salinity, acidity, hydrogen 
sulfide levels, chemical and biochemical oxygen demand, and lowered 
dissolved oxygen in the adjacent water. 
Long term impacts of crossing a marsh may include possible alterations in 
localized flora, and increased marsh erosion at the crossing site. 
Unless the ditch is backfilled, the tidal marsh may be converted to a 
shallow water habitat with an adjacent upland berm which may or may 
not become vegetated by upland plants; the sides of the ditch would be 
subject to scouring by tides and erosion from boat wakes with resultant 
slumping of the banks and widening of the channels. 
I f  the canals are artificially blocked a t  the open ends to prevent scouring 
and boat traffic, the open water environment contained in the canal would 
quickly become a shallow water pond with poor circulation, irregular tidal 
flushing, reduced water quality and fewer aquatic organisms. 
OPEAATlW OBSOLESCENCE AND 
PHYSlCAL PRESENCE I ACCIDENTAL LEAK ABANDONMENT 
I 
Buried - no effect. Break under ground 
may a f f e c t  root  
systems, pollute soil, 
and con tamina te  
ground water supply to 
marsh area. Would also 
impact local animal life. 
Cleanup activities may 
also temporarily affect 
local vegetation and 
animal life. 
If seepage is beyond the 
depth o f  microbial 
degradation, it could 
c a u s e  r e c u r r i n g  
pollution, or become a 
source of chronic, low 
leve l  hydrocarbon 
introduction in the 
area. 
N o  impact unless 
pipeline is removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
MEASURES 00 BE TAKEN TO LESSEN THE ENVIRONMENTAL BMPACT OF PIPELINES OM 
VEGETA TED WETLANDS 
DURING PBANMlNG PROCESS 
(ROUTE AND TIMING) 
'8. Pipeline routes should avoid vegetated 
wetlands if possible. 
2. If the pipeline must traverse a marsh 
area, every effort should be made to 
select an area of reed grass, saltwoh, 
saltbush or black needlerush as the 
route. 
3. Marsh planting is most successful in 
Virginia if accomplished in late winter 
to mid summer, therefore, completion 
of the pipeline should be planned for 
this season. 
DURING CONSTRUCTION 
[ASShBMiNG PLANS ARE CARRBEQ OUT) 
I .  The length of each working spread 
should be as short as possible, and the 
width of construction activity should 
be as narrow as possible, (5 to $0 feet, 
if possible). 
2. Trenching in the marsh should be done 
"in the dry", that is, the trench is to 
be dug from the highland toward the 
water, leaving a "plug" closed at the 
water side. The pipeline is  completed 
and backfilled to the extent possible 
up to the plug. Then the plug is 
opened to the water for pipeline 
connection. This prevents excessive 
sediment, and detrital load and 
products of anoxic decay from 
entering associated waterways and 
limits salt water intrusion. 
3. Dredged access canals should be 
avoided to the maximum extent 
possible. 
4. The "push-pull" method of laying pipe 
is preferred. 
5. Diversions and baled straw or other 
suitable filters should be installed 
across the disturbed area and 
drainageways to show and intercept 
runoff water and prevent sediment 
from entering the water body adjacent 
to the marsh. 
UPON COMPLETION OF PDPELlNE ROUTE 
[OR SEGMENT THEREOF) 
Trenches should be backfilled to 
original elevations with original 
material as soon as possible and 
replanted with indigenous species to 
preserve the marsh values and avoid 
the takeover of the disturbed area by 
opportunistic but less valuable plant 
species such as reedgrass. 
2. Install diversions and jute netting at 
intervals across the disturbed area 
during restoration to intercept surface 
water runoff, stabilize the ground, and 
prevent erosion until the vegetation 
can be reestablished. 
I f  attempts are made to backfill the 
canals after the pipe laying operations, 
losses o f  sediment during the 
construction period as well as natural 
consolidation of the dredge material 
after removal will result in a reduced 
volume of material available to refill 
the ditch, an additional source of 
sediment would be necessary to 
completely f i l l  the canal and 
revegetate with marsh grass. 
4. Periodic inspections of the pipeline 
route should be made. 
Ditching and Laying - Destruction of non-mobile animal life in the Buried - no effect. 
ditch area by actual construction or by movement of vehicles and 
Temporary displacement or possible destruction of mobile animal life 
in ditch area and to a lesser extent the right-of-way area. 
Impacts may include increased local turbidity, salinity, acidity, 
hydrogen sulfide levels and biochemical oxygen demand, all of which may c o u  I d  temporari ly 
lead to habitat alteration. affect or displace 
The covering (and possible smothering) of plant and benthic animal 
life in areas adjacent to the ditch will be dependent upon amount and type If seepage is beyond the 
of sediment (sand, fine silt, etc.) disturbed and current speed. depth of microbial 
degradation, it could 
c a u s e  r e c u r r i n g  
pollution, or become a 
source of chronic, low 
leve l  hydrocarbon 
introduction in the 
UNVEGETATEB WETLAN 
DURING CONSTRUCTION UPON COMPLETION OF PIPELINE ROUTE 
ROUTE AND TIMING 
1. Pipeline routes through unvegetated 1. The area of construction should be as 1. Periodic inspection tours should be 
wetlands should be planned through narrow as possible, and each working taken to assure that the pipeline i s  in 
more physically dynamic sandy areas spread should be as short as possible no danger of becoming uncovered or 
(provided placement there would not and immediately backfilled. 
endanger the pipeline.) 
2. Stone causeways or filter berms should 
2. Construction in fresh and near fresh be installed adjacent t o  the 
water areas should be planned for and construction corridor to slow the 
restricted to the months of November water velocity within the area of 
to mid-March. activity and reduce the amount of 
sediment entering adjacent waters. 
3. Construction in brackish and saline 
waters should be planned for and 
restricted to mid-March through June 
and October and November. 
(These times of activity will avoid periods of 
greatest vulnerability of living resources, 
such as times of finfish spawning and 
migration, shellfish spawning and extremely 
cold periods when shellfish pumping activity 
i s  reduced by cold water temperatures.) 
IMPACT ON 
I BLUFFS 
Trenching - Mechanical trenching deep enough to secure pipe 
mechanically and allow for erosion control measures when backfilled. 
Short term impact during time of construction. Impacts may include 
noise, dust and other temporary construction associated problems. 
Blasting may be necessary if rock is involved. diversion structures. and restoration. (Unlikely, unless for 
Anchor placement - May be required depending on steepness or In some instances, part 
height of bluff. Bluffs are subject to erosion and sliplslide failure. of anchor may be 
Disturbance during construction tends to aggravate this tendency. 
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IMPACT ON 
Ditching and Laying - Jetting - Temporary movement of crustaceans 
away from area of activity. 
The s i l t  plume and increased turbidity of the water column may 
affect eggs, larvae, juveniles and adults by physical abrasion, decreased i n  c o n s t r u c t i o n .  
buoyancy characteristics, interference with respiration, decreased food 
supply, and possible behavioral changes. 
contamination could 
Blasting - Could cause limited kill. Vessel (i.e. tugboats in a local area) 
propellers cause violent currents which may disturb the bottom dwelling 
crustacea considerably if operation takes place too far inshore. 
Resuspension of toxic contaminants in sediments could impact 
crustacean populations by adverse changes in water quality. 
This could also affect crustacean fisheries by making them unfit or 
undesirable for consumption. risers) due to sediment 
movement and bottom 
The presence of construction vessels may interfere with local fishing 
for a short time. 
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IMPACT ON 
MOLLUSCS 
PHASE OF PIPELINE LIFESPAN I 
W E R A T I W  OBSOLESCENCE AND 
PHYSICAL PRESENCE I ACCIDENTAL LEAK ABANDONMENT 
Bitching and Laying - Jetting - Death of all molluscs in direct path of 
pipeline. Possible adverse effects on organisms in areas adjacent to primary 
activity by sedimentation which may completely cover the animal or clog 
the filter-feeding apparatus. 
This sedimentation may affect the setting (attachment to hard 
substrate) of oysters and interfere with surfclam, hard-clam and scallop 
settling. 
The degraded water quality resulting from sediment contaminant 
resuspension may make edible molluscs unfit or undesirable for 
consumption. 
The s i l t  plume may affect mollusc egg and larval forms by physical 
abrasion, decreased buoyancy characteristics, and interference with 
respiration and feeding. 
Vessel (i.e. tugboat) propellers cause violent currents which may 
disturb the bottom considerably if operation is too far inshore. Barges in 
shallow water may rest on shellfish beds during low tidal stages. 
The presence of construction vessels may interfere with local fishing 
for a short time. 
No impact on the 
organism, however may 
preclude use of the area 
for certain harvesting 
t e c h n i q u e s  ( i .e .  
dredging). 
Possibility of limited 
kill. (This is increased if 
the oil remains on the 
bottom.) 
Hydrocarbons in the 
water column may be 
i n g e s t e d  a n d  
incorporated into the 
organism's edible tissue, 
thus tainting the flavor 
o f  the product, or 
making them unfit for 
consumption. 
Planktonic (egg and 
l a r v a l )  fo rms o f  
mol luscs  may be 
p o i s o n e d  b y  
hydrocarbons floating 
on the water surface, or 
in the water column. 
No impact unless the 
pipeline is removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
Unlikely, except for 
local repair. 
However, danger to 
c e r t a i n  harvesting 
techniques st i l l  remains. 
(Damage to equipment 
f r o m  p a r t i a l l y  
uncovered or exposed 
p i p e l i n e s  a n d  
projections (valves and 
risers) due to sediment 
movement and bottom 
disturbance.) 
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Ditching and Laying - JeMing - Increased siltation by resuspension of 
bottom sediments may affect fish eggs and larvae by physical abrasion, 
decreased buoyancy characteristics, and interference with feeding and 
respiration. 
This siltation may affect water column feeders' food supply i f  
pipeline activities take place in important feeding areas such as river 
mouths. 
Benthic feeders may be impacted by the direct destruction of, or the 
s i l t  load falling on and covering productive bottom feeding grounds. 
The Chemical Oxygen Demand (COD) of resuspended sediments will lower 
dissolved oxygen in the water. 
Extreme changes in bottom topography could cause changes in 
bottom current patterns and thus could affect fish migration routes. 
Resuspended substances may contaminate the fish and make them 
unfit or undesirable for consumption. 
The degraded water quality resulting from these resuspended 
substances (such as pesticides) may also impact fish populations not 
normally used for human consumption by interference with nutrition, 
social behavior, reproduction and migration (possibly affecting higher 
levels in the food chain by decreased food supply or contaminant 
concentration). 
The presence of construction vessels may interfere with local fishing 
for a short time. 
No impact on the 
organism; however, 
may preclude use of the 
area f o r  ce r ta in  
harvesting techniques 
(i.e. trawling). 
P r e v i o u s  s tud ies  
indicate that i f  a sizable 
leak occurs, a fish kill 
can be expected. The 
degree of fatality will 
vary according to size 
of the spill, type of 
hydrocarbon, time of 
year, meteorological 
conditions and species 
of fish. 
Studies have also 
indicated the fish can 
avoid contaminated 
areas due to their 
m o b i l i t y  a n d  
consequently avoid 
spills and associated 
impacts. 
L o w  d i l u t i o n s ,  
however, can have 
physiological effects on 
t h e m .  T h e y  can 
interfere with nutrition, 
social behavior, and 
migration. 
No impact unless the 
pipeline is removed, 
then the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, except for 
local repair.) 
However, danger to 
c e r t a i n  harvesting 
techniques st i l l  remains. 
(Damage to equipment 
f r o m  p a r t i a l l y  
uncovered or exposed 
p i p e l i n e s  a n d  
projections (valves and 
risers) due to sediment 
movement and bottom 
disturbance). 
DURING CONSTRUCTION 
(ROUTE AND YIIVBIMG) NT THEREOF) 
Known spawning and nursery areas 
should be avoided as routes of pipeline 
passage, and if possible, routes should 
be planned far enough away from 
seasonal organism-intensive areas so 
that sedimentation and resuspended 
substances will not affect populations. 
Known feeding areas, especially river 
mouths, should be avoided as areas of 
pipeline passage so that food supplies 
will not be interrupted or otherwise 
affected. 
3. If the pipeline route must pass through 
or in areas of any permanent or 
semi-permanent fishing structures, 
prior notice should be given to 
individual owners and lease-holders. 
1. All possible sediment and resuspended 
pollutant control measures should be 
used. 
2. Blasting should be avoided at al l  times, 
but if it must take place, it should be 
preceded by smaller non-lethal blasts 
to frighten finfish away from the 
principal blast area. 
3. Commercial harvesters should be 
notified of areas where construction is 
occurring. 
4. If State guidelines for aquatic and 
wetland construction are followed and 
the contractor backfills with similar or 
perhaps better bottom material, the 
impact on finfishes will be minimal. 
1. Any change in bottom topography 
which may affect currents, and thus 
finfish migration routes, should be 
corrected to the maximum extent 
possible. 
2. Locations of pipelines should be 
located on a NOAA navigation chart. 
3. Periodic inspection tours should be 
made to assure that finfish harvesting 
techniques are not endangering the 
pipeline. 
4. Fish pound net stand licensees should 
have their license fee reimbursed i f  
they are dislocated during productive 
seasons. 
5. Upon pipeline abandonment, al l  above 
ground projections should be removed 
to  prevent damage to fishery 
equipment. 
%MPAGT ON 
MARINE AND COASTAL BIRDS 
CONSTRUCTION 
Pipeline construction and burial can affect bird populations in both 
offshore and onshore environments. 
Offshore, toxic elements in the sediments can be resuspended and 
enter the food chains which affect bird populations. 
Onshore impacts include loss of habitat, displacement, general 
disturbance, and fatality of young birds which have limited mobility and 
rely on adult birds for feeding. 
Min i  mal disturbance 
due t o  intermittent 
inspection traffic. 
' Impacts include direct 
coating (which deceases 
the insulation and 
water repellant qualities 
of feathers and affects 
t h e  b i rd 's  f l y ing  
ability), and ingesting 
oil, from preening or 
eating oil covered or 
contaminated food, 
(which can be lethally 
toxic and in small, 
non-toxic doses, can 
disrupt egg laying, and 
hatching). 
Other impacts of spilled 
oil may include loss of 
ha bitat and feeding 
areas (espec ia l l y  
in ter t idal ) .  Recent 
research has found that 
very small amounts of 
oil on the shells of eggs 
may have lethally toxic 
effects on embryos. 
This oil may come from 
direct coating of the 
incubation period or 
negligible ( t o  the 
p a r e n t )  f e a t h e r  
contamination from 
contact with oiled 
vegetation or soils. 
No impact unless the 
pipeline is  removed, 
1 then the effects would 
1 be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
MEASURES TO BE TAKEN TO LESSEN THE ENVIRONMENTAL IMPACT OF PIPELINES ON 
MARINE AND COASTAL BIRDS 
DURING PLANNING PROCESS DURING CONSTRUCTION UPON COMPLETION OF PlPELlNE ROUTE 
(ROUTE AND TIMING) (ASSUMING PLANS ARE CARRIED OUT) (OR SEGMENT THEREOF) 
1. Pipeline routes should be planned so as 
to avoid passing through principle 
nesting areas of marine and coastal 
birds, i n  particular, rare and 
endangered species. 
2. Routes should also avoid close 
proximity to these areas to prevent 
excessive disturbance and possibly 
evacuation of the area. 
3. If pipeline construction must take 
place near these areas, spring and 
summer should be avoided, as many 
birds are very sensitive to distrubance 
during this time and may leave 
permanently. 
4. Known feeding areas of birds 
(especially intertidal) should be 
avoided as pipeline routes. 
All possible measures to control the 
resuspension or introduction of toxic 
elements i n to  the marine or 
atmospheric environment should be 
utilized to prevent direct and indirect 
impacts, i.e. via bird consumption of 
contaminated shellfish, carrion or 
using contaminated material for 
nesting, on bird populations. 
2. Routes for support traffic should be 
designated in areas where disturbance 
of birds would not be a problem. 
1. Inspection tours of the pipeline route 
in sensitive areas should be as 
unobtrusive as possible, preferably on 
foot, so as to 'avoid large scale 
disturbance by lowflying helicopters 
or planes. 
IMPACT ON 
WILD L IFE (exciuding birds) 
. 
PHASE OF PIPELINE LIFESPAN 
There is potential for direct and indirect impact on both small 
mammals, reptiles and amphibians and larger mammals, and predators. 
However, this impact should be limited in magnitude and of short 
duration. 
Only those individual animals having home ranges within or 
overlapping the actual zone of construction could be either destroyed or 
displaced to areas less favorable to their survival, or during seasons 
unfavorable to outside activity. 
Disturbance related to construction activities may cause parent 
excavation of nesting sites containing immobile and dependent young. 
Poss ib le  m in ima l  
impact due to lack of 
cover along actual 
right-of-way. 
Possible impact due to 
habitat alteration unless 
the cleared right-of-way 
a r e a  b e c o m e s  
revegetated by species 
previously present. 
O i l  f r o m  a n  
underground leak could 
k i l l  or contaminate 
vegetation in the area, 
thus affecting foraging 
species such as deer. 
A more extensive spill 
such as a break offshore 
in which oil washes 
ashore would be far 
m o r e  damag ing .  
Foragers could eat 
oil-covered vegetation, 
or mammals may ingest 
o i l  during grooming 
activities. Scavengers 
such as foxes, skunks, 
and shrews could eat 
oil-killed or oil-covered 
carrion, thus ingesting 
hydrocarbons. 
U n d e r g r o u n d  o i l  
seepage would affect 
the immobile young of 
burrowing species by 
either direct fatality 
due to hydrocarbon 
contamination of the 
burrow, or indirect 
fatality due to parent 
evacuation o f  the 
b u r r o w  d u r i n g  
incubation or periods 
of dependence upon 
I parents. 
No impact unless the 
pipeline is  removed, 
then the effects would 
be toughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
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AIR QUALITY 
OBSOLESCENCE AND 
AMWDONMENT 
If pipeline transports Ditching and Laying - Construc"con activity increases the suspended Exhaust from prime gas, methane, N o  impact unless 
particulate loadings of the air which increases hazing and soiling. movers, if not electric. e thane ,  hydrogen pipeline is  removed, 
Air quality during construction is degraded by equipment exhaust sulfide and other toxic 
then the effects would 
and fumes from the welding and coating .activities. Most equipment or flammable gases will 
be roughly the same as 
engines are diesel and operate within EPA limits for emissions. Fumes 
be released. If line is  a I n  c o n s t r u c t i o n -  
crude o i l  pipeline, (Unlikely, unless for 
occur in low, non-toxic concentrations which would be difficult to detect 
outside the immediate vicinity of the construction activity. hydrocarbon fumes ( s u c h  as t h o s e  
Smoke from brush burning is  a potential pollutant which can be 
eliminated by chopping rather than burning. 
mentioned above) will 
be released. Thse ese 
could volatize and mix 
with the air mass and 
produce tox ic  or 
narcotic effects on local 
biota. 
If either the gas or oil 
burns, carbon dioxide, 
water vapor, nitrogen 
oxides, sulfur dioxide 
particulate carbon and 
p a r t i a l l y  oxidized 
compounds would be 
MEASURES T O  BE T A K E N  T O  LESSEN THE ENVIRONMENTAL  IMPACT OF PIPELINES O N  
AIR QUALITY 
4 .  Pipeline routes should avoid areas 1. D u r i n g  d r y  cond i t ions  the 1. Removal of construction machinery 
which have air quality approaching or construction area should be wetted will eliminate the source of air quality 
below E.P.A. or local standards, or down periodically to reduce airborne 
that are plagued by air stagnation. suspended particles. 
2. In clearing operations, trees and brush 
should be chopped rather than burned. 
- 
IMPACT ON 
WATER QUALITY 
PHASE OF PIPELINE LIFESPAN I 
CONSTRUCTION OBSOLESCENCE AND AMWDONMEBIIT 
Ditching and Laying - Possible temporary change in salinity (fresh or 
brackish water) while ditch is opened in wetlands, along with increases 
in hydrogen sulfides (from organic decay under the surface of the marsh 
without oxygen), acidity (in part from the. hydrogen sulfide increase), 
bio-chemical oxygen demand (results from increased detritai load on the 
water column), temporary turbidity from the resuspension of sediments, 
and contamination of the water due to the resuspension of pollutants 
which may have previously settled out (heavy metals, pesticides from 
onshore runoff, industrial discharge, etc.). 
In nearshore applications, the wastes (domestic and industrial) from 
construction and support boats are a potential source of water 
degradation. 
Not applicable. Spilled oil can find i t s  
way to both ground 
and surface water. I f  oil 
d o e s  seep  i n t o  
underground aquifers, 
alternative sources of 
water supply would 
have to be found. 
N o  impact unless 
pipeline is removed, 
then' the effects would 
be roughly the same as 
i n  c o n s t r u c t i o n .  
(Unlikely, unless for 
local repair.) 
WATER QUALITY 
DURING PLANNll 
ASSUMING PLANS ARE CARRIED OUT) (OR SEGMENT THEREOF) 
1. Pipeline routes should avoid water 1. Cons-iderable attention must be given 1. Completion of the pipeline and 
areas with quality approaching or to those mitigating measures for subsequent removal of construction 
below E.P.A. or local standards. b l u f f s ,  vegeta ted wetlands, activity will eliminate the sources of 
unvegetated wetlands and nearshore water quality degradation. 
2. Industrial and domestic wastes from 2. On surface water it is contained by 
construction vessels should be held on floating booms and skimmed 
board and disposed of properly. mechanically and through the use of 
absorbent materials. On ground water 
it is collected in drilled wells which are 
pumped continuously to create a 
"funnel" depression in the water table 
which conducts the oil to the well. 
IMPACT ON 
LOCAL NOISE LEVELS 
Short term noise from construction equipment and associated traffic 
onshore, and machinery associated with lay barge and helicopters offshore. 
Possibility of blasting in areas of rock to obtain ditch, though unlikely in 
Virginia. 
i n  c o n s t r u c t i o n .  
The increased noise levels can be made more acceptable in sensitive areas (Unlikely, unless for 
by limiting activity to daylight hours. It can be controlled by limiting the Intermittent noise from 
allowable noise level generated by each machine to 90dB through the use inspect ion traff ic,  
of exhaust mufflers. helicopters and planes, 
and the venting of high 
pressure gas lines. 
LOCAL NOlSE LEVELS 
1. Pipeline routes should avoid areas 
sensitive to noise such as hospital 
zones and densely populated 
residential areas. 
1. Construction activity, expecially 
blasting, she-uld be limited to daylight 
hours. 
2. Exhaust and noise filters should be 
used extensively on construction 
machinery. 
3. Helicopter support bases should be 
located remote from sensitive area, 
preferably in areas designed for such 
use (i.e. active airports). 
1. Compressors, pumps and prime movers 
should be equipped with proper 
noise-reducing devices, or have baffling 
devices or small buildings built around 
them to reduce noise. 
2. Periodic inspection tours should be 
taken to assure that all noise-reducing 
equipment is functioning effectively. 
4. Intermittent loud noise such as 
H 
H blasting and venting of high pressure 
I 
u gas lines should be announced via local 
03 media before their cccurrence. 
APPENDIX 3 
PROPOSED DREDGING G U I D E L I N E S  
FOR SUBAQUEOUS LANDS 
SOURCE: V i r g i n i a  M a r i n e  R e s o u r c e s  C o m m i s s i o n  
C o m m o n w e a l t h  of V i r g i n i a  
S e p t e m b e r  1977 

SUBAQUEOUS GUIDELINES 
USE OF THIS INFORMATION 
This booklet  conta ins  gu ide l ines  f o r  subaqueous 
p r o j e c t s .  These gu ide l ines  c o n s i s t  of recommendations based on 
experience and research  and should no t  be confused a s  requi re -  
ments by law. However, t hese  recommendations have incorpora ted  
sugges t ions  from a l l  of t he  S t a t e  agencies  having l e g a l  a u t h o r i t y  
t o  manage ~ i r g i n i a ' s  subaqueous lands.  These same agencies  
e v a l u a t e  a  subaqueous p r o j e c t  based on t h e i r  sugges t ions  and 
dec ide  i f  the  p r o j e c t  warran ts  t h e  i s s u i n g  of a  permit .  
This guidebook i s  divided i n t o  s i x  CWTERS which provide  
recommendations concerning a c t i v i t i e s  from t h e  mean low water  
mark ( the  l i n e  between p r i v a t e  and pub l i c  proper ty)  channelward. 
Publ ished gu ide l ines  f o r  p r o j e c t s  involving wetlands a r e  covered 
i n  another  pub l i ca t ion  e n t i t l e d ,  WETLANDS GUIDELINES. Copies of 
t h e  WETLANDS GUIDELINES can be obtained from t h e  Vi rg in i a  Marine 
Resources Commission. 
Each chapter  i s  concerned wi th  s p e c i f i c  types of 
p r o j e c t s .  The fol lowing drawings des igna te  t h e  chapter  number 
and t h e  type of a c t i v i t y  discussed.  
SI-{ORE PROTECTION 
FILLING/ EXCAVATION 
PIER CONSTRUCTION 
VIRGINIA' S SUBAQUEOUS LAM) 
V i r g i n i a ' s  subaqueous LAM> ( land ly ing  under bays, s t reams,  and 
r i v e r s )  r ep re sen t s  a va luab le  n a t u r a l  resource.  These subaqueous lands 
a r e  used f o r  many d i f f e r e n t  a c t i v i t i e s ,  including r e s i d e n t i a l ,  i n d u s t r i a l ,  
and r e c r e a t i o n a l  purposes and because of t h e i r  importance, should be p rope r ly  
managed. 
The V i r g i n i a  Marine Resources C m i s s i o n ,  which has t h e  S t a t e  
responsibility f o r  managing wetlands and subaqueous lands ,  i s  publ i sh ing  
t h i s  bookle t  t o  provide permit app l i can t s  i n t e r e s t e d  i n  subaqueous p r o j e c t s  
wi th  a n  e a s i l y  understood guide. This  guide,  wi th  s t r a igh t fo rward  t e x t  and 
drawings, w i l l  recommend planning and cons t ruc t ion  methods t h a t  w i l l  reduce 
t h e  t ime necessary  f o r  acqu i r ing  permits  and conserve va luab le  n a t u r a l  
resources .  
The illustrations on the left of the page depict 
undesirable methods of construction and/or development; and on 
the right, they illustrate RECOMMENDED methods of construction 
and/or development. For example: If the proposed project entails 
dredging of subaqueous land then chapter one should be reviewed. 
The illustrations on the right side of the page in chapter one 
display the recommended method and the commentary providing the 
rationale. 
These guidelines are GENERAL and will not apply to every 
situation in Virginia. Thus, each site should be examined through 
the use of survey plats, maps, and printed information, along with 
individual site inspections to insure use of effective, properly 
planned construction methods for each site. 
The importance of PRE-APPLICATION SITE VISITS by the 
various State agency personnel cannot be overemphasized. Before 
a decision is reached on the planning and construction methods for 
the proposed project, a visit by a representative from at least 
one of the State agencies should be requested. The State 
representative will provide FREE technical advice on the proposed 
project, which could save TIME and MONEY. 
Although this guidebook primarily deals with State 
permits for work in subaqueous land, the local government and the 
U. S. Army Corps of Engineers District Office nearest to the 
proposed project should be contacted to fulfill their permit 
requirements. 
Dredging w i l l  f r e q u e n t l y  change w a t e r  c i r c u l a t i o n ,  t h e  amount o f  
sa l t  i n  t h e  w a t e r  ( s a l i n i t y ) ,  and u s u a l l y  r e l e a s e s  p o l l u t a n t s  
from t h e  d i s t u r b e d  bottom sediment .  The f i n e  s i l t y  bottom material 
common t o  h i g h l y  developed s h o r e l i n e s  and muddy r i v e r s  w i l l  c loud  
t h e  w a t e r  and c r e a t e  a  poor h a b i t a t  f o r  t h e  organisms l i v i n g  on t h e  
bot tom a f t e r  t h e  c loud  s e t t l e s .  Once t h e  bottom m a t e r i a l  i s  
d i s t u r b e d  i t  w i l l  e a s i l y  move w i t h  t i d e s  and c u r r e n t s ,  t h u s  o f t e n  
c logg ing  t h e  channel  j u s t  dredged o r  a d j a c e n t  channe l s .  Main- 
t e n a n c e  d redg ing  ( redredg ing)  i s  u s u a l l y  n e c e s s a r y  a t  a l a t e r  
d a t e .  WHENEVER POSSIBLE, DREDGING SHOULD BE AVOIDED. 
Open Pile P i e r 7  
Use Open P i l e  S t r u c t u r e s  
OPEN PILE PIERS, which do n o t  r e q u i r e  e x t e n s i v e  d redg ing ,  a r e  
t h e  p r e f e r r e d  method f o r  g a i n i n g  a c c e s s  t o  deep w a t e r .  I f  
d r e d g i n g  i s  n e c e s s a r y ,  t h e  amount of d redg ing  shou ld  b e  minimized.  
Remember, t h e . l e s s  dredged,  t h e  b e t t e r  f o r  t h e  su r rounding  
bot tom and i t s  a s s o c i a t e d  organisms and t h e  l e s s  i t  w i l l  c o s t  now 
and i n  t h e  f u t u r e  f o r  redredg ing  (maintenance d redg ing) .  
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Where to Dredge 
If the decision has been reached that dredging is necessary, dredging near 
mud-flats, sea grass beds, and shellfish areas shall be avoided whenever 
possible. These areas are highly productive and are an important link in 
the marine food web (see glossary for definition). 
Do Not Spoil on Wetlands 
Dredge spoil should generally not be placed on wetlands unless absolutely 
unavoidable. In rare cases where this cannot be avoided, spoil should be 
placed on wetlands of lesser ecological value as described in the Wetlands 
Guidelines. Selective stockpiling of spoil is preferred rather than place- 
ment of spoil behind long continuous berms which inhibit water circulation 
to undisturbed portions of the marsh. 
Spoil behind Berm. 
Berm behind Saltbushes. 
. .- 
Dredge Spoil Should Not Reenter Water 
I1 Dredge spoil should not be placed back into the water (known as over- 
board, " '"pen-water disposal, " or "double-handling") . Dredging causes fine 
silt and any associated pollutants to cloud up the area. Depositing the 
spoil back into the water would seriously compound these problems. 
Overboard Spoil Barged to Highland Disposal 
Highland Dredging 
Highland ( l and  above t h e  mean h i g h  w a t e r  mark) d redg ing  and 
d redg ing  through a marsh ( r a r e l y  p e r m i t t e d )  shou ld  be  done " i n  
t h e  d ry"  t o  p r e v e n t  t h e  aforement ioned s i l t  and i t s  p o l l u t a n t s  
from a f f e c t i n g  t h e  nearby  waterway. Dredging " i n  t h e  dry" means 
t h a t  t h e  proposed channe l  shou ld  be  dredged from t h e  h igh land  
toward t h e  w a t e r  f i r s t ,  and a t  t h e  v e r y  l a s t ,  t h e  "plug" i s  
opened a l l o w i n g  t h e  w a t e r  t o  e n t e r .  
Methods of Dredging 
I f  t h e  p r o j e c t  i n v o l v e s  d redg ing  1,000 c u b i c  y a r d s  o f  m a t e r i a l  
o r  less, a d r a g l i n e  o r  c l a m s h e l l  dredge r a t h e r  t h a n  a h y d r a u l i c  
d redge  i s  recommended. Cont ro l  of s e d i m e n t a t i o n  i s  much s i m p l e r  
w i t h  t h e  d r a g l i n e  o r  c l a m s h e l l  d redge  because  t h e r e  i s  a h i g h e r  
r a t i o  of s o i l  t o  w a t e r  a s  t h e  s p o i l  i s  t r a n s f e r r e d  from t h e  
d r e d g i n g  a r e a .  The d i s a d v a n t a g e  of h y d r a u l i c  d redg ing  i s  t h a t  t h e  
s p o i l  m a t e r i a l  c o n t a i n s  a l a r g e  amount of w a t e r  which r e q u i r e s  a 
l a r g e  s e t t l i n g  pond f o r  d i s p o s a l .  The s p o i l  s i t e s  c r e a t e d  by u s i n g  
h y d r a u l i c  d redg ing  r e v e g e t a t e  s lower  t h a n  s p o i l  s i tes from d r a g l i n e  
and c l a m s h e l l  dredging.  There  are t imes ,  however, when h y d r a u l i c  
d redg ing  i s  p r e f e r r e d ,  p a r t i c u l a r l y  when s p o i l  i s  t o  be  l o c a t e d  
i n  a n  area remote from t h e  d redge  s i t e .  
I Hydraulic Dredge 
Dredging f o r  F i l l  Not Recommended 
Dredging f o r  t h e  s i n g l e  purpose  of o b t a i n i n g  f i l l  m a t e r i a l  i s  
n o t  recommended. Highland f i l l  of  a b e t t e r  q u a l i t y  can  e a s i l y  
b e  o b t a i n e d  from c o n t r a c t o r s .  
Dredge t o  Proper  Depth 
By dredg ing  no more t h a n  one f o o t  deeper  t h a n  t h e  c h a n n e l  n e a r e s t  
t o  t h e  proposed p r o j e c t  and o n l y  a s  wide a s  n e c e s s a r y  t o  n a v i g a t e ,  
w a t e r  w i l l  c o n t i n u e  t o  c i r c u l a t e  p r o p e r l y .  Dredging t o  d e p t h s  
d e e p e r  t h a n  t h e  n e a r e s t  channe l  c r e a t e s  s t a g n a n t  c o n d i t i o n s  
fo l lowed  by unp leasan t  o d o r s ,  dec reased  oxygen l e v e l s ,  and 
p o s s i b l e  f i s h  k i l l s .  
SHORE PROTECTION 
& STABIblZATlON 
P r o t e c t i o n  of a n  e rod ing  s h o r e  can be  ach ieved  by s e v e r a l  methods. 
The s e l e c t i o n  of t h e  b e s t  approach i s  based upon t h e  s e v e r i t y  of 
t h e  problem and t h e  c h a r a c t e r i s t i c s  of t h e  s i t e .  The methods 
c a n  b e  d i v i d e d  i n t o  two c a t e g o r i e s ;  t h o s e  which are des igned  
t o  t r a p  sand ,  t h e r e b y  widening t h e  beach,  and t h o s e  which a r e  
des igned  t o  a c t  a s  a r i g i d  b a r r i e r  between t h e  l a n d  and sea. 
The p r i n c i p a l  example of t h e  former i s  g r o i n s ,  which a r e  
s t r u c t u r e s  p l a c e d  p e r p e n d i c u l a r  t o  t h e  s h o r e .  Examples of t h e  
l a t t e r  c a t e g o r y  are v e r t i c a l  bulkheads  and s l o p i n g  s t o n e  r i p r a p  
reve tments .  
Groins 
The success  of g ro ins  i s  dependent upon t h e  supply of sand which 
i s  d r iven  along t h e  shore by waves and t h e  l eng th ,  he igh t ,  and 
spacing of t he  g ro ins .  Since these  devices  a r e  designed t o  
t r a p  sand, they i n t e r r u p t  t he  supply of sand t o  ad jacent  shores  
u n t i l  they become f u l l .  I f  t he  g ro ins  a r e  too  high o r  too  
long,  they may d e f l e c t  sand away from t h e  beach, lead ing  t o  a 
permanent l o s s  of supply t o  ad jacent  beaches. Erosion of t hese  
s h o r e s  i s  then acce l e ra t ed .  Low, tapered g ro ins  a r e  p re fe r r ed .  
There is  no one b e s t  design of gro in  l eng th  and spacing:  t h e s e  
have t o  be determined f o r  each s i t e .  The most common cause of 
f a i l u r e  of g ro ins  i s  due t o  washout of t h e  s o i l  bank a t  t he  p o i n t  
of connect ion wi th  t h e  gro in .  The g ro ins  a r e  then completely 
i n e f f e c t i v e  and, i n  f a c t ,  they can then i n c r e a s e  t h e  l o c a l  e ros ion .  
P a r t i c u l a r  a t t e n t i o n  must be given t o  p r o t e c t i n g  t h e  junc t ion  of 
t h e  g ro in  and bank. Groins a r e  gen ra l ly  cons t ruc ted  from creosoted  
o r  s a l t - t r e a t e d  timber,  but  s tone  i s  a l s o  f r equen t ly  used. Stone 
s i z e  i s  determined by the  s i z e  of t h e  waves experienced a t  t h e  s i t e .  
S i l l s  
Another approach t o  c r e a t i n g  a wider and h igher  beach has been 
r e c e n t l y  t e s t e d  i n  Chesapeake Bay wi th  some success .  I n  t h i s  
case ,  a  s i l l  i s  cons t ruc ted  p a r a l l e l  t o  t he  beach wi th  gabions 
o r  s and- f i l l ed  bags. A s  sand f i l l s  t he  a r e a  behind t h e  s i l l ,  
t he  beach becomes a  PERCHED BEACH. A s  wi th  g ro ins ,  t he  perched 
beach method r e l i e s  upon a  s u b s t a n t i a l  amount of sand along 
the  shore .  
Sand ba sill 
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Oa a 
a Perched Beach E) 
S h o r e l i n e  Defense S t r u c t u r e s  
The d e f e n s i v e  approach t o  s h o r e  e r o s i o n  c o n t r o l  u s e s  a r i g i d  
b a r r i e r  between t h e  l a n d  and t h e  s e a .  The s t r u c t u r e s  most 
g e n e r a l l y  used a r e  v e r t i c a l  " t r e a t e d "  t imber  seawalls ( o r  bulk- 
h e a d s )  o r  s t o n e  r i p r a p  reve tments .  Bulkheads,  g e n e r a l l y  
c o n s t r u c t e d  w i t h  t imber  s h e e t  p i l e ,  must b e  wel l -des igned and 
c o n s t r u c t e d .  The t h r e e  most common causes  of bulkhead f a i l u r e  
are i n s u f f i c i e n t  p e n e t r a t i o n  i n t o  t h e  bottom, l eakage  of b a c k f i l l  
th rough  t h e  s h e e t  p i l i n g ,  and i n s u f f i c i e n t  o r  p o o r l y  p l a c e d  tie- 
backs .  A s  a r u l e  of thumb, t h e  bulkhead s h e e t i n g  and p i l e s  shou ld  
p e n e t r a t e  t o  a dep th  below low w a t e r  e q u a l  t o  o r  g r e a t e r  t h a n  
t h e  d i s t a n c e  between low w a t e r  and t h e  f i l l  dep th  behind t h e  
bulkhead.  I n  o r d e r  t o  p r e v e n t  seepage of b a c k f i l l  m a t e r i a l  between 
t h e  s h e e t i n g ,  f i l t e r  c l o t h  shou ld  b e  used behind t h e  s h e e t i n g .  
An a l t e r n a t e  t o  t h i s  i s  t o  u s e  b a t t e n s  on t h e  s h e e t i n g  seams. 
Weep h o l e s  shou ld  be  i n c o r p o r a t e d  t o  r e l i e v e  w a t e r  p r e s s u r e  
beh ind  t h e  s t r u c t u r e .  T i e  backs  shou ld  be  p l a c e d  i n  s o l i d  s o i l  
o u t s i d e  of t h e  zone t o  be  b a c k f i l l e d .  Even w i t h  t h e  above f a c t o r s  
i n c o r p o r a t e d  i n t o  t h e  bulkhead des ign ,  t h e r e  remains  a  danger  of 
f a i l u r e  due t o  f l a n k i n g .  F lank ing  o c c u r s  when e r o s i o n  p roceeds  
a t  t h e  ends of t h e  bulkhead r e s u l t i n g  i n  p r o g r e s s i v e  washout of 
b a c k f i l l  m a t e r i a l .  One approach t o  stemming t h i s  f a i l u r e  i s  t o  
e x t e n d  t h e  bulkhead ends  a t  a  r i g h t  a n g l e  i n t o  t h e  bank. These 
a r e  c a l l e d  bulkhead r e t u r n  w a l l s .  
, Marsh Fringe 
Bulkhead Disadvantages 
One of t h e  disadvantages t o  bulkhead i n s t a l l a t i o n  i n  a r e a s  
experiencing wave a c t i o n  i s  t h a t  i t  i s  genera l ly  impossible  t o  
maintain a beach i n  f r o n t  of t he  s t r u c t u r e .  This i s  due t o  t he  
f a c t  t h a t  t h e  v e r t i c a l  s t r u c t u r e  r e f l e c t s  wave energy during high 
water  and t h e  r e s u l t  i s  a  tendency t o  scour  a  depression a t  t h e  
base of t h e  bulkhead. I n  order  t o  avoid scour  a t  t h e  base of 
t he  bulkhead, i t  i s  adv i sab le  t o  i n s t a l l  s t one  r i p r a p  a s  
p ro t ec t ion .  A beach may a l s o  be used a s  p r o t e c t i o n  f o r  t h e  base 
of t h e  bulkhead. Groins i n  conjunct ion wi th  t h e  bulkhead a r e  
then requi red .  
Revetments 
Riprap revetments a r e  s lop ing  s tone  s t r u c t u r e s  intended t o  r e t a i n  
t he  f a s t l a n d  and t o  d i s s i p a t e  wave energy. Stone r i p r a p  i s  p re fe r -  
a b l e  t o  conc re t e  rubble  because t h e  l a t t e r ,  wi th  f l a t  su r f aces ,  
tends t o  have poor i n t e r lock ing  c a p a b i l i t y .  Stone r i p r a p  revetments 
should a l s o  have a  r e a r  f ac ing  of f i l t e r  c l o t h  t o  prevent  washout 
of b a c k f i l l  ma te r i a l s .  The r i p r a p  revetment should be designed so  
t h a t  i t  i s  s t a b l e ,  even i f  t h e  bank cont inues t o  a d j u s t  i n  s lope .  
. ' C, \) V". --' "'< "V// n\ 
a .  1 ~ / o h e  Rip-iarr Revetment' , , . 
Consider  t h e  S i t e  
The l o c a t i o n  and d e s i g n  o f  s h o r e l i n e  p r o t e c t i o n  s t r u c t u r e s  a r e  
h i g h l y  t e c h n i c a l  s u b j e c t s .  Each p r o j e c t  shou ld  b e  c o n s i d e r e d  
on a n  i n d i v i d u a l  b a s i s .  We cannot  over-emphasize a  PRECONSTRUCTION 
SITE VISIT BY REPRESENTATIVES OF THE VARIOUS STATE AGENCIES. IT 
WILL SAVE YOU TIME, AND, MOST LIKELY, MONEY. I f  you a r e  a  new 
p r o p e r t y  owner p l a n n i n g  t o  b u i l d  a r e s i d e n c e ,  p l a n  your  b u i l d i n g  
l o c a t i o n  s o  as n o t  t o  b e  a v i c t i m  of e r o s i o n .  I f  you have a 
r e s i d e n c e  n e a r  t h e  w a t e r ,  g e t  a d v i c e  and choose your  c o n t r a c t o r  
w i t h  c a r e .  Ask t h e  c o n t r a c t o r  f o r  l o c a t i o n s  of h i s  p a s t  work and 
s a t i s f y  y o u r s e l f  a s  t o  performance.  S h o r e l i n e  p r o t e c t i o n  is 
expens ive  and sometimes f r u s t r a t i n g ,  i n  s p i t e  of t h e  b e s t  a d v i c e  
and c o n t r u c t i o n .  The average  l i f e  of t r e a t e d  t imber  c o n s t r u c t i o n  
materials i s  about  twenty y e a r s .  The l i f e  of a  s t o n e  s t r u c t u r e  i s  
much l o n g e r ,  depending upon des ign .  
FILLING/ EXCAVATION 
Filling is Undesirable 
Tidal waters gene~ally should NOT be filled. Areas that have 
been filled may be subject to erosion due to wind and tidal 
action. Filling usually alters water circulation and flow. At 
the same time, it destroys the organisms that live in and on the 
bottom. Remember, bottom-dwelling organisms are an important 
link in the marine-food-web. It is usually more expensive to 
1 1  create" land by filling than to buy waterfront property of 
equal size. Since the Commonwealth of Virginia owns all tidal 
lands channelward of the mean low water mark, there is a good 
chance that royalties will be levied for such use of State-owned 
bottoms. 
If Filling Must Be Done 
If the proposed project cannot be accomplished without filling, 
then an earth-tight bulkhead or dike of compacted fill along the 
perimeter of the fill should be constructed to prevent leaking 
of material back into State waters. For more technical information, 
contact the Virginia Marine Resources Commission for guidelines 
on fill containment. 
Excavating is Undesirable 
Excavating into the fastland from the shoreline is also detri- 
mental to the marine environment. Construction of these so-called 
"man-made canals" is usually done to create a greater percentage 
of waterfront property for a given amount of natural shoreline. 
These man-made canals are notorious for creating poor water 
quality conditions. Poor water circulation and flushing, combined 
with contaminating constituents and high nutrient loads from 
adjacent develpment often lead to reduced dissolved oxygen levels, 
noxious odors, uncontrolled algae growth and fish kills. Where 
feasible, community piers and launching facilities are preferable 
to channeling into fastlands. 
The construction of a marine facility is better from an environ- 
mental viewpoint than every waterfront landowner having a 
private dock. Each private dock owner eventually will require some 
dredging and possibly some bulkheading. Multiply each individual's 
construction and dredging problem by the number of waterfront 
landowners on any given creek, and a significant environmental 
impact may occur. A well-constructed and properly managed 
marina can greatly reduce that impact. 
Location and Design 
Marinas should be located in areas that have.good water circulation 
and are protected from storm waves. It is recommended that open 
pile piers be utilized so that deep water may be obtained and 
the natural shoreline preserved. Remember, the marina should not 
extend far the^ than one-third the distance across the waterway, 
so as not to obstruct navigation, 
Since marina design and location is so complex, each application 
will be considered on a site specific basis. The above recommend- 
ations will help in planning and locating a facility, while 
preserving the water resources to which the marina provides access. 
Heal th  Department Approval! 
New m a r i n a s  o r  e n l a r g i n g  e x i s t i n g  marinas  w i l l  a l l o w  more b o a t s  
t o  be s t a g e d  i n  a c e r t a i n  a r e a .  A d d i t i o n a l  b o a t s  may a g g r a v a t e  
t h e  m a r i n a ' s  s a n i t a r y  f a c i l i t i e s  problems, p o s s i b l y  d e l a y i n g  t h e  
p e r m i t  p r o c e s s .  P r i o r  t o  t h e  i s s u a n c e  of any s t a t e  p e r m i t  a p p r o v a l ,  
t h e  S t a t e  Hea l th  Department must approve a l l  s a n i t a r y  f a c i l i t i e s ,  
i n c l u d i n g  p l a n s  f o r  number of b o a t s  a l lowed w i t h o u t  h o l d i n g  t a n k s  
and o n s h o r e  pump-out f a c i l i t i e s .  
Dry S tack  S t o r a g e  
During t h e  m i d - s i x t i e s ,  a  new concep t  i n  b o a t  s t o r a g e  was i n t r o -  
duced i n t o  V i r g i n i a ,  l a r g e l y  from F l o r i d a ,  c a l l e d  DRY STACK 
STORAGE. Most s t a c k  s t o r a g e  o p e r a t i o n s  i n  V i r g i n i a  (13 a s  of 1977), 
h a n d l e  power b o a t s  up t o  26 f e e t  i n  l e n g t h  and may p r o v i d e  some 
wet s t o r a g e  f o r  l a r g e r  power b o a t s  o r  s a i l b o a t s .  Depending upon 
whether  a s i g n i f i c a n t  number of wet  s l i p s  a r e  i n c l u d e d  i n  t h e  
o p e r a t i o n ,  d ry  s t a c k  s t o r a g e  mar inas  normal ly  r e q u i r e  l e s s  shore-  
l i n e  f r o n t a g e ,  p i e r  c o n s t r u c t i o n ,  bulkheading,  d redg ing ,  and 
combined subaqueous-fas t land a r e a  t h a n  a n  e q u i v a l e n t  s i z e  wet 
s t o r a g e  marine .  As a r e s u l t ,  t h e y  u s u a l l y  encounte r  l e s s  problems 
w i t h  s e a s o n a l  condemnations and s a n i t a r y  f a c i l i t y  requ i rements .  
An a d v i s o r y  p u b l i c a t i o n  on t h i s  b o a t  s t o r a g e  method i s  a v a i l a b l e  
from t h e  V i r g i n i a  I n s t i t u t e  of Marine Sc ience .  
F i l l i n g  Not Recommended 
When i t  i s  n e c e s s a r y  t o  b u i l d  a s t r u c t u r e  i n  t h e  w a t e r s  of V i r g i n i a ,  
PILINGS ARE RECOMMENDED. Open-pile s t r u c t u r e s  w i l l  n o t  d e s t r o y  
mar ine  organisms,  and w i l l  a l l o w  wate r  and sediments  t o  f low 
f r e e l y .  A s o l i d  f i l l  s t r u c t u r e  would c r e a t e  an  o b s t r u c t i o n .  There- 
f o r e ,  f i l l i n g  w i l l  n o t  be  recommended where p i l i n g s  can  be  e q u a l l y  
e f f e c t i v e .  
Use Open-Pile S t r u c t u r e s  
Br idges ,  c u l v e r t s ,  causeways, docks,  and a c c e s s  r o a d s  c o n s t r u c t e d  
i n  t i d a l  w a t e r s  a n d / o r  we t lands  should b e  des igned  s o  t h a t  w a t e r  
c i r c u l a t i o n  i s  n o t  impeded. Br idges  a r e  more d e s i r a b l e  t h a n  
c u l v e r t s  because  p i l e  suppor ted  causeways and a c c e s s  r o a d s  which 
c r o s s  marshes and t i d a l  f l a t s  w i l l  p r e s e r v e  n a t u r a l  h a b i t a t  and 
are less d i s r u p t i v e  t h a n  s o l i d  f i l l .  
Less Expensive Access 
Access to navigable waters is easier and less expensive using 
an open-pile structure. 
Submarine Crossings 
Submarine crossings are often more desirable when aesthetics are 
taken into consideration. Submarine crossings should be at least 
three feet below the natural bottom. All backfill material should 
be restored as near as possible to the depth of the original bottom. 
Avoid crossing seagrass beds, fish nursery areas, shellfish beds, and 
wetlands (fresh and saltwater) when locating routes for submarine 
crossings. Considerations should be given to bottom location as 
well as shore location. Shorelines characteristic of high wave 
energy should be avoided as an approach for a submarine line. 
Remember, an overhead/submarine crossing should be designed to 
minimize environmental damage, while at the same time lengthen 
the life of the structure by locating in an area that will reduce 
the chance of breakage and/or leakage. 
CROSSINGS ... 
Overhead Cross ings  
Overhead c r o s s i n g s  must be  des igned t o  n o t  d i s r u p t  normal t r a f f i c  
usage  of t h e  waterway. Where p o s s i b l e ,  s t r u c t u r e s  s u p p o r t i n g  t h e  
overhead  c r o s s i n g s  shou ld  n o t  b e  p l a c e d  i n  t h e  waterway. C o n s t r u c t i o n  
of b r i d g e  p i e r s  shou ld  n o t  r e s t r i c t  t h e  waterway o r  cover  we t lands .  
Where p r a c t i c a l ,  a l l  overhead c r o s s i n g s  of power a n d / o r  phone 
l i n e s  shou ld  be  l o c a t e d  a t  o r  n e a r  e x i s t i n g  c r o s s s i n g s  t o  reduce  
any p o s s i b i l i t y  of c r e a t i n g  v i s u a l  p o l l u t i o n  ( c r o s s i n g s  i n  wooded 
a r e a s  a r e  recommended). 
L imi t  Dredging 
During b r i d g e  c o n s t r u c t i o n ,  a l l  d redg ing  shou ld  b e  h e l d  t o  a  
minimum. I f  p o s s i b l e ,  a l l  d redg ing  shou ld  be  done i n  t h e  d r y ,  
u t i l i z i n g  cofferdams and s i l t  s c r e e n s .  A l l  a c c e s s  t o  t h e  c o n s t r u c t i o n  
of a  b r i d g e  shou ld  be on temporary mats ,  p i l e s ,  o r  t h e  u s e  of t h e  
o l d  s t r u c t u r e .  
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EXTRACTS FROM WETLANDS GUIDELINES 
Evaluation of Wetlands Type 
For management purposes, the twelve types of wetlands identified in 
Section I1 are grouped into five classifications based on the estimated 
total environmental value of an acre of each type. 
Group One: Saltmarsh cordgrass (~ype I) 
Arrow arum -- pickerel weed (Type VII) 
Freshwater mixed (Type XI) 
Brackish water mixed (~ype XII) 
Group One marshes have the highest values in productivity, wildfowl 
and wildlife utility and are closely associated with fish spawning and 
nursery areas. They also have high values as erosion inhibitors, are 
important to the shellfish industry, and are valued as natural shoreline 
stabilizers. Group One marshes, therefore, merit the highest order of 
protection. 
Group Two: Big cordgrass (Type V) 
Saltmeadow (Type 11) 
Cattail (Type VI) 
Group Two marshes are of only slightly lesser value than Group One 
marshes. The major difference is that detritus produced in these 
marshes is less readily available to the marine environment due to 
higher elevations and, consequently, there is less tidal action to flush 
the detritus into adjacent waterways. Group Two marshes have very high 
values  i n  p r o t e c t i n g  water q u a l i t y  and a c t i n g  a s  b u f f e r s  a g a i n s t  c o a s t a l  
f looding.  These marshes should a l s o  be p ro t ec t ed ,  but i f  development i n  
wetlands i s  considered t o  be j u s t i f i e d ,  i t  would be b e t t e r  t o  a l t e r  
Group Two marshes than Group One marshes. 
Group Three: Yellow pond l i l y  (Type X I )  
Black Needlerush (Type 111) 
The two marshes i n  t he  Group Three ca tegory  a r e  q u i t e  d i s s i m i l a r  i n  
p rope r t i e s .  The yellow pond l i l y  marsh i s  not  a s i g n i f i c a n t  c o n t r i b u t o r  
t o  the  food web, but i t  does have h igh  va lues  t o  w i l d l i f e  and waterfowl.  
Black needlerush  has a h igh  p roduc t iv i t y  f a c t o r ,  but a low d e t r i t u s  
a v a i l a b i l i t y  value.  Black needlerush has  l i t t l e  w i l d l i f e  va lue ,  but  i t  
ranks high a s  an e ros ion  and f l ood  bu f f e r .  Group Three marshes a r e  
important though t h e i r  t o t a l  va lues  a r e  l e s s  than Group One and Two 
marshes. If development i n  wetlands i s  considered necessary,  i t  would 
be b e t t e r  t o  a l t e r  Group Three marshes than  Group One o r  Two. 
Group Four: Sa l tbush  (Type I V )  
The s a l t b u s h  community is  valued p r imar i l y  f o r  t h e  d i v e r s i t y  and 
b i r d  n e s t i n g  a r e a  i t  adds t o  t he  marsh ecosystem. To a l e s s e r  e x t e n t  i t  
a l s o  a c t s  a s  an  e ros ion  buf fe r .  Group Four Marshes should no t  be 
unneces sa r i l y  d i s t u r b e d ,  bu t  i t  would be b e t t e r  t o  concen t r a t e  necessary  
development i n  t he se  marshes r a t h e r  than d i s t u r b  any of t he  marshes i n  
the  preceding groups. 
Group Five:  Sal twort  (Type X) 
Reedgrass (Type VIII) 
Based on present information, Group Five marshes have few values of 
any significance. While Group Five marshes should not be unreasonably 
disturbed, it-is preferable to develop these marshes than any of the 
other types. 
CRITERIA FOR EVALUATING PROPOSED ALTERATIONS OF WETLANDS 
The legislature established a policy "to preserve the wetlands to 
prevent their despoliation and destruction and to accommodate necessary 
economic development in a manner consistent with wetlands preservation," 
This section addresses the foregoing policy. Many proposed uses of the 
shoreline can be accommodated with little or no loss of wetlands if the 
following criteria are applied. There are times, of course, when these 
criteria may not apply in specific cases. The conscientious application 
of these criteria will, however, materially reduce environmental impacts 
of man's activities on the shoreline. 
The individual criteria contained in this section are supported by 
brief statements explaining basic reasons behind adoption of the 
particular criteria. It is emphasized that the rationales thus provided 
are of necessity very brief and do not encompass all aspects of the 
given subject, Persons desiring further details may contact the 
Virginia Marine Resources Commission, or may consult "Coastal Wetlands 
of Virginia -- Interim Report No. 3," published by the Virginia 
Institute of Marine Science. 
General Criteria 
A. Provided significant marine fisheries, wetlands, and 
wildlife resources are not unreasonably detrimentally 
affected, alteration of the shoreline or construction 
of shoreline facilities may be justified in order to: 
1. Gain access to navigable water by: 
a. Commercial, industrial, and recreational 
activities for which it has been clearly 
demonstrated that waterfront facilities are 
required. 
b. Owners of land adjacent to waters of navigable 
depth or waters which can be made navigable with 
only negligible adverse impact on the environment. 
2. Protect property from significant damage or loss from 
erosion or other natural causes. 
B e  Alteration of the shoreline is ordinarily not justified: 
1. For purposes or activities which could just as well be 
conducted on existing fastlands and which have no inherent 
requirement for access to water resources. 
2. For purposes of creating waterfront property from lots and 
subdivisions which are not naturally contiguous to waters 
of navigable depth or waters which can only be made 
navigable by substantial alteration or destruction of 
marine resources. 
3 .  When damage to properties owned by others is a likely 
result of a proposed activity. 
4. When the alteration will result in discharge of effluents 
which impair wetlands, water quality, or other marine 
resources. 
5. When there are viable alternatives which can achieve a 
given purpose without adversely affecting marshes, 
oyster grounds, or other natural resources. 
Rationale: These criteria recognize riparian rights and reserve 
the shoreline for those uses or activities which require water access. 
These criteria also point out that activities such as dredging into the 
fastlands for housing developments often have a significant and long 
term adverse impact on the marine environment through such effects as 
changed upland hydrology, sedimentation, changes in water current 
patterns near the shoreline, and the introduction of pollutant 
discharges which frequently lead to closure of shellfish grounds. The 
dredging of channels into fastlands may also lead to deterioration of 
ground water by'salt water intruding into aquifers. 
C. Utilization of open-pile type structures for gaining access 
to water is generally preferred over the construction of 
solid structures or dredging or filling. 
Rationale: The construction of solid structures, or the conduct of 
dredging and filling operations, often causes irretrievable loss of 
marsh through their direct displacement or by indirect effects of 
sedimentation or altered water currents, Open-pile type structures 
permit continued tidal flow over existing marsh, avoid potential 
sedimentation problems, and have less effect on existing water current 
patterns. 
D. Channels, fills, and structures should be designed to meet 
the maximum stresses of the marine environment and to also 
minimize the frequency of future maintenance activities. 
Rationale: Shoreline atlerations often change currents, effect 
shoreline stability, and cause biolgocial damage. Unsuccessful 
structures or channels generate demands for remedial action which can 
compound initial adverse effects. The lessening of dredging frequency 
in channels is particularly important. Dredging destroys or displaces 
bottom-dwelling organisms of value to the aquatic food web. Organisms 
can be expected to recolonize a dredged area after a period of time; 
however, too frequent dredging can inhibit recolonization. 
E. High density development in or immediately adjacent to wet- 
lands and/or other flood plains should be discouraged. 
Rationale: Low-lying development has historically created costly 
flood control and flood relief problems including claims for 
indemnification, Additionally, hydrological changes in upland surface 
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runoff water are caused by the paving over of formerly absorbent soil, 
the usual effect being to increase both the amount and the rate of 
surface water flow, thus causing shoreline erosion and other problems. 
Finally, high-density development leads to a concentration of 
contaminating constituents in urban surface water runoff which can 
severely stress receiving waters in the adjacent marine environment. 
There seems to be a direct relationship between populations in a 
watershed and increased coliform levels in adjacent waters which can 
lead to long term restrictions in the direct marketing of shellfish. 
Specific Criteria 
The following specific criteria are established for use in the 
design, evaluation, or modification or individual projects. 
A. Shoreline defense structures, 
1. Shoreline defense structures are justified only if there 
is active detrimental shoreline erosion which cannot be 
otherwise controlled; if there is channel sedimentation 
injurious to marine life or impairing navigation which 
cannot be corrected by upland means; or if there is a clear 
and definite need to accrete beaches. 
Rationale: The location and decision of shoreline defense 
structures is a highly technical subject, and often the precise effects 
of structures on littoral processes cannot be predicted. A study of one 
county's shoreline showed nearly 50 per cent of the existing shoreline 
defense systems to be ineffective or poor in performance. All defense 
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s t r u c t u r e s  damage the  environment, and unnecessary ones may cause 
g r e a t e r  problems than e x i s t e d  without  them. Solu t ion  of an e r o s i o n  
problem r e q u i r e s  knowledge of l i t t o r a l  p rocesses  i n  gene ra l ,  p lu s  a 
knowledge of s p e c i f i c  processes  of the  l o c a t i o n  i n  ques t ion .  
2. When bulkheads a r e  deemed t o  necessary ,  they should 
o r d i n a r i l y  be placed landward of any e x i s t i n g  and pro- 
d u c t i v e  marsh vege ta t ion .  A l i n e  of s a l t bushes ,  i f  
e x i s t i n g ,  can usua l ly  i n d i c a t e  t he  seaward l i m i t  of a 
bulkhead. 
Rat iona le :  A bulkhead behind a marsh preserve t he  marsh f o r  i t s  
b io log i ca l  p r o d u c t i v i t y  and u t i l i z e s  t he  marsh's c a p a b i l i t i e s  of a i d i n g  
water q u a l i t y  and d e t e r r i n g  e ros ion .  
3,  Subjec t  t o  s p e c i f i c  a n a l y s i s  of t he  s i t e ,  i t s  cha rac t e r -  
i s t i c s ,  and problems, rock o r  r i p r a p  bulkheads and g ro ins  
a r e  gene ra l l y  p re fe r r ed  over v e r t i c a l  s t r u c t u r e s .  Gabions 
may a l s o  be s u i t a b l e .  The term "rock o r  r i p r a p "  means 
c a r e f u l l y  s e l e c t e d  and placed rock o r  concre te  forms which 
a r e  e s p e c i a l l y  designed f o r  t he  purpose. The term "gabion" 
r e f e r s  t o  e s p e c i a l l y  designed wire  baske ts  which a r e  f i l l e d  
w i t h  small  rock,  rubble ,  o r  s h e l l s  t o  g ive  them necessary 
weight .  Uncontained broken concre te  pavement, cement 
b locks ,  and s i m i l a r  rubble  a r e  u sua l ly  not  accep tab l e  due 
t o  t h e i r  smal l  s i z e  and l i g h t  weight.  
Rationale: Vertical bulkheads reflect energy and often merely 
transfer a problem elsewhere. Where wave energy problems exist, whether 
from natural causes or from boat wakes, riprap and gabions are more 
energy absorbent and have a longer life span than a vertical structure. 
In addition, the slope and nooks and crannies in riprap and gabion 
structures provide a more suitable habitat for crabs and small fish. In 
some cases, sediment is caught in riprap and gabion structures and is 
subsequently vegetated with marsh species. 
B. Dredging and filling. 
1. When filling a marsh is justified; the activity should be 
confined to the area inland of any existing saltbush line. 
In the absence of a saltbush line, the wrack line may be a 
suitable indicator. If suitable non-marsh areas are not 
available and it is necessary to locate the fill further 
seaward, locations in Group 3-5 marshes should be selected 
if possible (reed grass, saltwort, saltbush, black needle- 
rush, yellow pond lily). In any event, every effort should 
be made to preserve existing saltmarsh cordgrass (Spartina 
alterniflora), arrow arum (Peltandra virginica), or 
pickerel week (Ponterderia cordata). 
Rationale: The values of the more important species are preserved 
thus somewhat lessening the undesirable impact of destroying marshes. 
2. When it is found justified to dredge into a marsh, every 
effort should be made to select an area in Group 3-5 
marshes (reed grass, saltwort, saltbush, black needle- 
rush, yellow pond lily). 
Rationale: The values of the more important species are preserved 
thus somewhat lessening the undesirable impact of destroying marshes. 
Dredge spoil should not ordinarily be deposited in adjacent 
marsh as a convenience. If it becomes necessary to place 
spoil on a marsh, consideration should be given to piling 
on lower value portions of the marsh or to scattering the 
spoil in a thin layer rather than containing the spoil 
behind a berm. Berms in marshes should be used to contain 
fill only when absolutely necessary and when they will not 
cut off tidal flow to wetlands areas. 
Rationale: A continuous berm often cuts off water supply to a 
marsh. Selective piling allows continued water supply to uncover 
portions of a marsh and may enhance habitat for wildfowl and animals. 
Scattering of spoil in a thin layer can sometimes maintain basic marsh 
values though it may ultimately lead to some change in vegetative 
species if the marsh surface is significantly raised in elevation, The 
depth of the soil layer must be evaluated in each case. 
4. Whenever feasible, displaced marsh vegetation and peat 
should be used to reconstitute marsh in the vicinity of 
the activity site and particularly along the banks of 
newly cut canals. 
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Rat iona le :  This  procedure w i l l  a i d  i n  maintaining marsh inventory  
and w i l l  d e t e r  sho re l ine  e ros ion  and enhance water q u a l i t y  condi t ions .  
5. Overboard d i sposa l  of dredge s p o i l  i s  genera l ly  unde- 
- s i r a b l e  unless  t he  depos i t s  a r e  b a s i c a l l y  sand, f r e e  of 
p o l l u t a n t s ,  the s p o i l  a r ea  i s  devoid of commercially 
important  bottom organisms, and the depos i t s  may have a  
b e n e f i c i a l  e f f e c t  on s h o r e l i n e  e ros ion  problems. There may 
be occasions when overboard d i sposa l  of s i l t y  s p o i l  can be 
used t o  c r e a t e  marsh: however, t h i s  w i l l  probably a l s o  
e n t a i l  t he  p l an t ing  o r  seeding of marsh vege ta t ion  under 
c l o s e l y  con t ro l l ed  condi t ions .  
Rat iona le :  S i l t y  s o i l s  tend t o  s t a y  i n  t he  water column longer  
than t h e  heav ie r  sands and may d r i f t  t o  o the r  a r e a s  causing damage t o  
bottom organisms ou t s ide  of the  s e l e c t e d  s p o i l  a r ea .  P o l l u t a n t s  may 
l ikewise  d r i f t  with c u r r e n t .  In  some cases ,  good q u a l i t y  sand can be 
b e n e f i c i a l  i n  nour i sh ing  s t a rved  o r  eroding beaches and t h i s  p o s s i b i l i t y  
should be considered. 
6. F i l l  m a t e r i a l ,  whether on wetlands o r  nearby f a s t l a n d s ,  
should not  con ta in  contaminants which may l e ach  i n t o  
ad j acen t  waters .  
Rat iona le :  O i l  o r  o the r  contaminants can l each  off  of t he  s u r f a c e  
of f i l l e d  a r e a s  and t r a v e l  t o  ad jacent  waters  v i a  su r f ace  run-off.  In 
some i n s t a n c e s ,  they may a l s o  l each  downward i n t o  the  water t a b l e .  I n  
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e i t h e r  ca se ,  water  q u a l i t y  i s  impaired. 
7.  Dredging i n  or ad j acen t  t o  wetlands f o r  t h e  s i n g l e  purpose 
of ob t a in ing  land f i l l  i s  usua l ly  no t  j u s t i f i e d .  
Rat iona le :  The p o t e n t i a l  adverse e f f e c t s  of dredging do n o t  
warrant t he  r i s k  when f i l l  from o the r  sources  can se rve  the  purpose. 
Dredging d e s t r o y s ,  a t  l e a s t  t emporar i ly ,  organisms which a r e  d i r e c t l y  
u s e f u l  t o  man ( s h e l l f i s h )  and o the r  organisms, both p l a n t  and animal ,  
which a r e  p a r t  of t h e  a q u a t i c  food web. The increased  water depth a f t e r  
the dredging w i l l  even tua l ly  l ead  t o  a  change i n  t he  e x i s t i n g  b i o t a ,  t h e  
e f f e c t s  of which a r e  no t  w e l l  known, 
8. Where f e a s i b l e ,  dredging i n  f r e s h  and near - f resh  waters  
should be r e s t r i c t e d  t o  t h e  months of November through 
mid-March. I n  brackish  and s a l i n e  waters  capable  of 
s u s t a i n i n g  o y s t e r s  and clams, t he  b e t t e r  months of dredging 
a r e  mid-March through June and i n  October and November. 
Where commercial dredging f o r  c rabs  i n  deeper waters  is  a n  
impor tan t  f a c t o r ,  t he  b e t t e r  months f o r  dredging a r e  from 
A p r i l  through November. 
Ra t iona le :  ~ h e s e  times f o r  dredging l e s s e n  t h e  p o s s i b l i t y  of 
i n t e r f e r i n g  wi th  important  commercial f i s h e r i e s .  They avoid t he  pe r iods  
of g r e a t e s t  v u l n e r a b i l i t y  such a s  t imes of f i n f i s h  spawning and 
migra t ion ,  s h e l l f i s h  spawning, and extremely co ld  per iods  when s h e l l f i s h  
pumping a c t i v i t y  i s  reduced by co ld  water temperatures .  
C. Sediment Control. 
1. Dredging of new channels into marshes or fastlands should 
be done "in the dry" if possible; that is, all excavating 
should be completed prior to connecting the new channel to 
an existing waterway. In existing waterways, sediment 
curtains should contain the area of dredging activity if 
practical. 
Rationale: Dredging often suspends sediments which drift to other 
areas and threaten bottom organisms. The suggested procedures either 
reduce sediment problems or confine them to a localized area. 
2. For relatively small projects (1000 yards or less), 
dredging by dragline is usually environmentally preferable 
to dredging by the hydraulic method. 
Rationale: Control of sedimentation is much simpler with the 
dragline in that there is a higher ratio of soil to water as the spoil 
is transferred from the dredging area. Spoil areas created by dragline 
dredging can also be treated and vegetated more quickly than those 
resulting from hydraulic dredging. There are times, however, when 
hydraulic dredging is preferred, particularly when spoil is to be placed 
in an area remote from the dredge site. 
3. Dredge spoil disposal areas should meet the following 
criteria: 
a. Dredging by the bucket or dragline method: 
1. Build an earth-tight bulkhead along the perimeter 
of the disposal area sufficient to confine the 
dredge spoil. The bulkhead or dike (berm) should 
have a top elevation at least 3  feet above the 
average upper limit of spring tides. 
Earth dike (berms) should be compacted as they are 
placed, have side slopes no steeper than 1  vertical 
to 3  horizontal, the top width to be at least 3 
feet, and the toe of the slope to be at least 15 
feet from existing marsh grasses. Spillway boxes 
or release pipes should be provided to prevent 
water from eroding or overtopping the dike. As 
soon as possible after completion of the project, 
the disposal area should be graded and vegetative 
cover provided. 
b. Dredging by hydraulic methods: 
1. Earth dikes should be constructed by dragline or 
land fill methods to the specifications as 
described in 3 ( 1 )  above. The volume of the 
disposal area lying below the elevation of the 
spillway crest should, at all times during the 
dredging, be sufficient to provide a detention time 
long enough to clarify the discharge water to meet 
water quality standards. The spillway should be 
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placed as far as possible from the discharge end of 
dredging pipes. 
The dredge pipeline should have tight joints to 
prevent leaks. Grading and vegetative cover should 
be accomplished as soon as possible. (It is 
recognized that hydraulically filled areas may take 
many months to dry sufficiently for people or 
equipment to move across. Seeding may have to be 
delayed for periods possibly as long as a year. 
The spillway should, therefore, be maintained until 
the area is permanently seeded and vegetation is 
well established and providing adequate ground 
cover to retain the soil.) 
Rationale: Control of sedimentation is accomplished if the above 
criteria are maintained during the entire dredging period. 
D. Channeling into fastlands or marshes. 
1, Where feasible, community piers and launching facilities 
are preferable to channeling into fastlands or marshes for 
water access in conjunction with urban development. 
Rationale: Studies have shown that such channeling leads to water 
quality problems. Poor water circulation and flushing, combined with 
contaminating constituents and high nutrient loads from adjacent 
development often lead to reduced dissolved oxygen levels, noxious 
odors, uncontrolled algal growth, and fish kills. 
2. While environmentally objectionable, there may be times 
when channels through marshes or uplands are permitted. 
When this is the case, the following criteria should be 
applied in order to reduce adverse effects: 
a. Channels should not be dead-ended, but should be 
connected to a fastland drainage source which will 
allow a flow-through of water. 
b. Channels should be short in length and preferably no 
longer than twice the width. 
c. Channels should not be dredged more than 1 foot deeper 
than the depth of the waterway in which they are to be 
connected. 
d. Channels should not be box-cut, but should be dredged 
with slopes that approximate the natural angle of 
repose of soils of the area, usually on the order of 3 
feet horizontal for every 1 foot vertical. 
e .  The top banks of channels should be graded to a slight 
incline anywhere between mean sea level and mean high 
tide for an inland distance of at least 10 feet. This 
area should then be planted with marsh vegetation 
appropriate to the soils and the salinity of waters in 
the area. 
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Rationale: The foregoing criteria reduce the potential adverse 
impacts of channelization by providing for better water circulation and 
bank stability. The marsh vegetation aids in preventing spoils and 
contaminants from lowering water quality, 
APPENDIX 5 
GUIDELINES FOR THE PREPARATION -
OF ENVIRONMENTAL IMPACT 
STATEMENTS 
Source: Environmental Assessment Section 
Department of Wetlands Research 
Virginia Institute of Marine Science 
1977 

Guidelines for Preparation of Environmental Impact Statements 
VIMS PEIS-EIS GUIDELINES 
for projects initiated by State agencies 
Subject to the type and scope of activity and where it takes place 
in the marine environment, the following topics should be acknowledged 
and discussed: 
A. If activities such as filling, dredging, damming, flooding or 
construction are to take place in or near wetlands, one should discuss: 
1. Marsh acreage involved, marsh vegetative species present, 
approximate percentage of each type, and the degree of 
impact the project will have on these, 
2. The faunal and avifaunal inhabitants or users of the marsh, 
particularly endangered or otherwise protected species if 
present at any time during the year. 
3. The general characteristics (topography, sediment types, 
tide range, current patterns, human population density, 
etc.) of the area surrounding the activity site. 
4. Means of minimizing adverse impacts such as sediment 
control using dikes, bulkheads, riprap, berms, sediment and 
debris traps in storm drains and planting of groundcover 
plant species. 
5. Alternatives such as utilization of the parts of the marsh, 
if available, which are of the least importance 
ecologically, or creation of new marsh areas. 
6. Where new lakes or channels are being created, the 
maintenance of water quality, including protecting the 
waterway from pollutants generated by human activity. Also 
the provisions for adequate flushing. 
B. If activities such as beach nourishment, shoreline defense 
structure construction (bulkheads, groins), dredging or other 
construction on a beach are involved, one should discuss the following: 
1. The physical characteristics of the shore zone, both 
immediately inland and seaward of the activity site. 
2. The prevailing wave action, current patterns and tide range 
at the site. 
3. The history of shoreline erosion or accretion at the site. 
4. Particle size of natural beach and the nourishment matesial 
to assure compatibility, and the thickness of the beach 
sediment package. 
5. The vegetative community present, both submerged aquatic 
and emergent species. 
6. The faunal community which may be affected, particularly 
commercial fisheries such as oysters, clams, menhaden, etc. 
C. If the activity involves dredging, filling or construction on 
State bottoms, the following areas should be discussed: 
1. The bottom community involved and its ecological and 
economic importance, i.e., oyster reefs, clam beds, spawning grounds, 
submerged aquatics, etc. 
2. Prevailing current patterns in the area. 
3. The effects of dredging, such as turbidity, sedimentation, 
salinity regime changes, pollutant loads released into the 
water column, interference with fisheries and fish 
migration routes. 
4. Primary and alternate spoil sites along with a description 
of the material being dredged, the feasibility of creating 
new marsh through seeding or transplanting of marsh species 
on spoil and the suitability of the spoil for beach 
nourishment. 
5. Details concerning the containment of spoil or fill, 
whichever is applicable, and the treatment to be given the 
spoil or fill area after completion of the primary 
operation. 
6. The best time of year for the operation in order to avoid 
spawning times, migration times and physiological stress 
which may adversely affect fisheries. 
D. For activities involving effluent releases (sewage treatment 
plants, power plants, industrial effluents, and projects involving high 
density human population), the following should be discussed: 
1. The effects on water quality for marine life and, if 
appropriate, human recreational use. The constituents of 
the effluent, including sediment loads, should be detailed. 
2. The amount of discharges, the rate of flow, the discharge 
points and the potential for initiating shoreline erosion 
at points of discharge. 
3. The consumptive use of water. 
4. Shellfish closures expected to result from the action. 
5. Means to minimize potential adverse effects, such as scope 
and level of treatment of effluents or the utilization of 
debris traps and diffusers. 
APPENDIX 6 
INVENTORY OF FEDERAL LANDS 
Source: Virginia Marine Resources Commission 
Commonwealth of Virginia 
"Proposals for Coastal Resources 
Management", September 1977 
INTRODUCTION 
This inventory of federal lands has been compiled because these lands 
are excluded from Virginia's Coastal Zone. Federal activities within these 
-
lands which do not affect land and water uses do not fall under the 
consistency provisions of the Coastal Zone Management Act. Federal lands 
are displayed by agency, by planning district, and by actual site holdings. 
Table 1 
Federal Land in Tidewater Virginia by Federal ~ ~ e n c ~ l  
Agency Acres 
U. S. Army 113,443.84 
U, S. Navy 109,319.25 
Department of Interior (Fish & Wildlife Service) 65,560.00 
Department of Interior (National Park Service) 47,844.58 
Federal Aviation Administration 
U. S. Air Force 
NASA 
Coast Guard 
Department of Commerce 
Federal Highway Administration 4.20 
TOTAL FEDERAL ACREAGE 
TOTAL ACRES IN TIDEWATER VIRGINIA 
PERCENTAGE FEDERALLY OWNED 
l~ncludes fee simple and land where federal government has lesser interests 
such as leases, permits, and licenses. 
VI- 1 
Table 2 
Federal Land in Tidewater Virginia by Planning District 
District Total Area Federal Acres Percent 
8 508 ,278~  106,472 21.0 
15 1 ,015,552~ 5,154 .5 
16 899,392 81,480 9.0 
17 477,120 3,965 .8 
18 827,584 10 .001 
19 690,0613 9,078 1.3 
20 1,282,3044 85,446 7.0 
2 1 292,361 43,211,43 14.8 
2 2 445,504 19,774 4.4 
l ~ o e s  not include Loudoun County. 
2 ~ o e s  not include Goochland and Powhatan Counties. 
3 ~ o e s  not include Dinwiddie and Greenville Counties and Ernporia City. 
4 ~ o e s  not include Franklin City. 
INSTALLATION 
Marine Corps Air Station 
Marine Corps Hospital 
Air Force Technical Application Center 
Alexandria U.S.O. Site 
Army Map Service Herndon Site 
Arlington Hall Station 
s 
I Arlington National Cemetary 
W 
Cameron Station 
Fort Belvoir 
Fort Meyer 
Fort Ritchie Tyson Corner Site 
Manassas Communication Facility Annex 2 
Pentagon Building Site, Va 
Quantico Microwave Site 
Army Reserce Center Alexandria 
Woodbridge Housing Site 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 8 
OWNED LESSER INT. 
310.26 
49.50 
79.59 
.41 
29.31 3 1  -69 
86.57 
509.84 1.51 
169.62 
9,015.75 206.53 
355.71 
2.69 
.5 
259 .O 
COUNTY 
Prince William 
Prince William 
Fairf ax 
Alexandria City 
Fairf ax 
Fairf ax 
Arlington 
Alexandria City 
Fairfax 
Arlington 
Fairf ax 
Prince William 
Arlington 
Prince William 
Alexandria 
Prince William 
AGENCY 
Navy 
Navy 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Table 3 
INSTALLATION 
CALFA 
Arlington House 
George Washington National Parkway 
Wolf Trap Farm Park for the 
Performing Arts 
Manassas National Battlefield Park 
Prince William Forest Park 
Mason Neck 
Marumsco 
Featherstone 
Washington National Airport 
Dulles International Airport 
Dunn Loring, Va RCAG 
Leesburg, Va ARTCC 
Fairbanks Highway Research Station 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 8 
OWNED LESSER INT. COUNTY 
.5 Arlington 
3.5 Arlington 
3,785.00 Fairf ax 
Fairf ax 
Prince William 
Prince William 
Fairf ax 
Prince William 
Prince William 
Arlington 
Fairf ax 
Fairfax 
Fairf ax 
Arlington 
AGENCY 
Air Force 
National Park 
National Park 
National Park 
National Park 
National Park 
Fish & Wildlife 
Fish & Wildlife 
Fish & Wildlife 
Federal Aviation Admin. 
Federal Aviation Admin. 
Federal Aviation Admin. 
Federal Aviation Admin. 
Federal Highway Admin. 
Table 3 
INSTALLATION 
Barracks K 
Naval Reserve Center 
Henderson Hall Marine Headquarters 
Navy Department Service Center 
- Quarters K 
3 Marine Corps Development and Education 
I 
~n Center, Quantico 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 8 
OWNED LESSER INT. COUNTY AGENCY 
Alexandria Federal Highway Admin. 
Alexandria Navy 
Arlington Navy 
Arlington Navy 
Arlington Navy 
57,521.05 Prince William Navy 
INSTALLATION 
Byrd Field 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 15  
OWNED LESSER INT. 
143.2 
Richmond National Battlefield Park 746.56 
Presquile 1,329.0 
Harrison Lake 445.0 
Dancing Point Shoal Channel Rear 
Range Light .8 
Naval and Marine Reserve Training 
Center, Navy Recruiting, Richmond 22.0 
James River Channel (Real Estate) 
Improvements 
Arlington Road Photographic Storage 
Facility 4.74 .29 
Army Reserve Center, Richmond 6 .O 
Defense General Supply Center 639.06 6.69 
Byrd Field National Guard Site 160.0 .93 
Army Reserve Center Sherwood Ave., 
Ri chnond 
Appomattox River Diversion Channel 118.89 .74 
3,472.05 1,681.76 
COUNTY 
Henrico 
Henrico 
Chesterfield 
Charles City 
Charles City 
City of Richmond 
Chesterfield 
Henrico 
Henrico 
Chesterfield 
Chesterfield 
Henrico 
Henrico 
Chesterfield 
AGENCY 
Air Force 
National Park 
Fish & Wildlife 
Fish & Wildlife 
Coast Guard 
Navy 
Army 
Army 
Army 
Army 
Army 
Army 
Army 
Table 3 
Federa l  Land i n  Tidewater by S i t e  
PLANNING DISTRICT 16 
INSTaLATION OWNED USSER INT. 
Brooks, V i r g i n i a  VORTAC . 22.5 
Naval Surface Weapons Center ,  Dahlgren 4,318.66 
Stoney Poin t  
For t  A. P. H i l l  
COUNTY AGENCY 
S t a t f o r d  Federa l  Aviat ion Admin. 
King George Navy 
King George Navy 
Carol ine Army 
Table 3 
Federal Land in Tidewater by Site 
INSTALLATION 
George Washington Birthplace 
National Monument 
Bluff Point /I7 
Colonial Beach #9 
Colonial Beach #11 
Colonial Beach ill3 
Paynes Point #15 
Wakefield #17 
Muses Beach /I21 
Stafford Hall #27 
Nomini Cliffs /I29 
King Copsoco #37A 
Ragged Point #45 
Green Vale Creek (Real Estate) 
PLANNING DISTRICT 17 
OWNED LESSER INT. COUNTY 
Westmoreland 
Westmoreland 
Westmoreland 
Westmoreland 
Westmoreland 
Westmoreland 
Wes tmoreland 
Westmoreland 
Westmoreland 
Westmoreland 
Westmoreland 
Wes tmoreland 
Lancas ter 
AGENCY 
National Park 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Navy 
Amy 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 18 
INSTALLATION OWNED LESSER INT. 
Milford Haven Station 8.4 
New Point Comfort Light 2 .O 
Hoskins Creek Range Rear Light .03 
10.43 
COUNTY 
Mathews 
Ma thews 
Essex 
AGENCY 
Coast Guard 
Coast Guard 
Coast Guard 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 19 
INSTALLATION OWNED LESSER INT. COUNTY AGENCY 
Petersburg National Battlefield 2,731.0 Prince George National Park Service 
Jordan Point Range Rear Light .1 Prince George Coast Guard 
Fort Lee 5,805.65 540.24 Prince George Army 
8,537.75 540.24 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 20  
OWNED LESSER INT. COUNTY 
4,589.0 Virginia Beach 
49,097.0 Chesapeake 
842.0 Virginia Beach 
208.0 Suf folk 
1.3 Norfolk 
4.7 Norfolk 
INSTALLATION AGENCY 
'Fish & Wildlife 
Fish & Wildlife 
Back Bay 
Great Dismal Swamp 
Mackay Island Fish & Wildlife 
Fish & Wildlife Hansemond 
Atlantic Marine Center Dept. of Commerce 
Cape Henry Light Station 
2 
I Little Creek Station 
C.L 
w 
Craney Island Day Beacon 
Coast Guard 
Norfolk 
Norfolk 
Coast Guard 
Coast Guard 
Coast Guard Support Center Portsmouth Portsmouth 
Virginia Beach Station Virginia Beach 
Portsmouth 
Coast Guard 
Coast Guard Portsmouth Flag Quarters 
Portsmouth Base Portsmouth 
Norfolk 
Coast Guard 
Coast Guard Norfolk Port Safety Station 
Portsmouth Communication Station Portsmouth 
Norfolk 
Coast Guard 
Navy 
Navy 
Sewells Point Area 
West Norfolk Degaussing Facility Norfolk 
Norfolk Shore Patrol Headquarters 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 20 
OWNED LESSER INT. COUNTY INSTALLATION AGENCY 
Navy Housing Area, Hewitt Farms 73.74 Norfolk 
Naval Ship Engineering Center .05 Norfolk 
Human Resource Management center .05 Norfolk 
NAVYSUPCEN Craney Island Fuel Section 873.67 Portsmouth 
Regional Medical Center 114.37 Portsmouth 
Norfolk Naval Shipyard 2 806.2 
I 
w 
N Naval Ammunition Depot, St. Juliens 489.47 
Portsmouth 
Portsmouth 
Naval Electronics Systems Engineering 
Center 2.4 Portsmouth 
Antenna Test Facility 2 .O Virginia Beach 
Navy 
Navy 
Navy 
Naval Amphibious Base, Little Creek 2,219.44 Norfolk 
Amphibious Base Landing Beach Area, 
Camp Pendleton 390.19 Virginia Beach 
Explosive Ordnance Disposal Group 30.0 Virginia Beach 
Navy 
Navy 
Navy 
Navy 
Virginia Beach Officers Club 1.72 Virginia Beach 
Naval Air Station, Oceana 5,455.05 Virginia Beach 
Naval Auxiliary Landing Field 3,306.65 Chesapeake 
Table 3 
Federa l  Land i n  Tidewater by S i t e  
PLANNING DISTRICT 20 
INSTALLATION 
FLTCOMBATDIRSYSTRACENLANT . 
Nortwest Secur i ty  Group A c t i v i t y  
NAVCOMSTA Driver 
Gallop Farm Housing S i t e  
Norfolk D i s t r i c t  Engineer S i t e  
Black Water River and Chowan 
z River Channel Improvements 
I 
w 
w Intra-Coastal  Water - Norfolk 
t o  N.C, 
Lynnhaven I n l e t  Bay (Real E s t a t e )  
Craney I s l and  Disposal  S i t e  
Tylers  Beach (Real  E s t a t e )  
For t  Storey 
Army Rescue Center (Suf f o l k )  
Army Reserve Center Norfolk 
OWNED LESSER INT. COUNTY AGENCY 
Virg in ia  Beach 
Navy 
Chesapeake 
Navy 
Suff o l k  
Navy 
Virg in ia  Beach 
Navy 
Norfolk 
Army 
Southampton 
Army 
Virg in ia  Beach 
Chesapeake 
Army 
Virg in ia  Beach 
Army 
Portsmouth 
Army 
I s l e  of Wight 
Army 
Virg in ia  Beach 
Army 
Suf f o l k  
Army 
1.72 Norfolk 
85,261.17 184.86 Army 
Table 3 
Fede ra l  Land i n  Tidewater by S i t e  
PLANNING DISTRICT 2 1  
INSTALLATION 
Langley Miss i l e  S i t e  
Langley AFB 
Langley Family Housing Annex 
Morrison Radio Beacon Annex 
Colonia l  Nat iona l  H i s t o r i c a l  Park 
Jamestown National  H i s t o r i c  S i t e  
2 
I Plum Tree I s l a n d  
+ 
Fc 
Langley Reserach Center 
NASA Space Radiat ions E f f e c t s  Lab 
Area Eas t  of Langley AF Runway 
Yorktwon Reserve Tra in ing  Center 
Old Poin t  Comfort Light  S t a t ion  
Naval Weapons S t a t i o n  
NAVSUPCEN Yorktown Fuel  Sec t ion  
NAVSUPCEN Cheatham Annex 
Copeland Park 
OWNED LESSER INT. COUNTY 
86.4 Hamp t on 
2,837.14 269.44 Hamp t on 
3.67 York 
-29 Hamp ton  
James Ci ty ,  York 
James Ci ty  
York 
Hamp t o n  
Newport News 
Hamp ton  
York 
Hamp t on 
James Ci ty ,  York 
York 
York 
Newport News 
AGENCY 
Air Force 
Air Porce 
Air Force 
A i r  Force 
National  Park 
Nat iona l  Park 
F i sh  & Wild l i f e  
NASA 
NASA 
NASA 
Coast Guard 
Coast Guard 
Navy 
Navy 
Navy 
Navy 
Table 3 
INSTALLATION 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 21 
OWNED LESSER INT. COUNTY 
Naval Ordnance Lab Test Facility 1.28 
Camp Peary 10,298.99 
Navy Reserve Center, Newport News 5.03 
Deep Creek (Real Estate) 8.5 
Big Bethel Military Reservation 460.74 
2 
I 
w 
VI Fort Eus tis 8,382.06 
Fort Monroe 568.54 
Army Reserve Center, Hampton 20.78 
Army Reserve Center, Newport News 5.24 
42,885.95 
Bamp ton 
Williamsburg, 
York, James City 
Newport News 
Newport News 
York, Hampton 
Newpor t News 
Newport News 
Hamp ton 
Hamp t on 
Newport News 
AGENCY 
Navy 
Army 
Army 
Army 
Army 
Army 
Army 
Table 3 
Federal Land in Tidewater by Site 
PLANNING DISTRICT 22 
INSTALLATION 
Cape Charles Communication Facility 
OWNED LESSER INT. COUNTY AGENCY 
Air Force 
Air Force 
Fish & Wildlife 
Fish & Wildlife 
Fish & Wildlife 
Fish & Wildlife 
Fish & Wildlife 
NASA 
NASA 
NASA 
NASA 
Coast Guard 
Coast Guard 
Coast Guard 
Coast Guard 
Coast Guard 
Coast Guard 
Northampton 
Cape Charles Facility Annex Northampton 
Accomack Chincoteague Nat. Wildlife 'Refuge 
Fisherman's Island Northampton 
Accomack Wallops Island 
Wallops Main Base, Marsh Area 
2 
I 
w 
Marine Fisheries Service 
Accomack 
Accomack 
Accomack 
Accomack 
Accomack 
Accomack 
Northampton 
Wallops Main Base 
Wallops Island 
Wallops Mainland 
Marsh land (Wallops) 
Cape Charles Family Housing 
Cape Charles Station Northampton 
Northampton Cape Charles Lighthouse 
Chincoteague Station Accomack 
Assateague Light Accomack 
Accomack Parramore Beach Station 
INSTALLATION 
Cape Charles City Range Redr Light 
Cape Charles VORTAC 
Harbor Defense Unit, Fisherman's Isld. 
Tangier North Site 
Tangier South Site 
Onancock Municipal Dock 2 
I 
w 
4 Chincoteague Bay Harbor Improvement 
Chincoteague Bay Harbon (Real Estate) 
Cape Charles City Harbor (Real Estate) 
Porker Creek (Real Estate) 
Quinby Creek Channel Improvement 
(Real Estate) 
Star Lings Creek (Real Estate) 
Tangier Creek (Real  state) 
Table 3 
Federal Land in Tidewater bv Site 
PLANNING DISTRICT 22 
OWNISD LESSER INT. COUNTY AGENCY 
Nor thamp ton 
Northampton 
Nor thamp ton 
Accomack 
Accomack 
Accomack 
Accomack 
Accomack 
Accomack 
Accomack 
Coast Guard 
Federal Aviation Admin. 
Navy 
Navy 
Navy 
Navy 
Army 
Army 
Army 
Army 
Accomack Army 
Accomack Army 
Accomack Army 
